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Location and Physical Setting of the Alcoa-Davenport Plant.
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the Oil-Interception Trench. The Locations of the Collection Wells, Monitor Wells, and Subsurface
Borings are Included on the Map. '



AW GERAGHT
HIGHWAY , (67 o AV MILLER, INC.

Environmental Services

SOUTH BELLINGHAM STREET J

N
E
®B
®E
®6
oD s
7
‘7
w,‘-""’
& WASTE
. DISPOSAL

SITE

op

500 1000 Fear
EXPLANATION '

® ALCOA PROCESS-WATER WELL
® BEDROCK MONITOR WELL CLUSTER
Figure 3.

Location of Existing Bedrock Monitor Well Clusters and Plant Process-Water
Wells at the Alcoa-Davenport Plant.



AW GERAGHTY

AV < .
~E§v iMnIl!l-‘(l:EFS; E lﬁ('(t:;

LIMIT OF WASTE- /
DISPOSAL AREA GM=-24 o

/ OIL RECEPTION
TRENCH 8

/ / «GM-ITR

e GM-IR

/ / WASTE - DISPOSAL |
o! AREA GM-20 ¢

. .
;//,/ eGM-18 o ‘//'gﬁﬂﬂ

o/ ° - -
(vm GM-23 eGM-I19

om0
o3 GM-22 e

Mississippi

[e) 100 200 400 Feet

EXPLANATION

o GM-16 Monitor Well
o8 - Collection Waell
o GM-17R Replacement Well, Instailed April, 1989

Figure 4. Configuration of Existing Collection Wells and Monitor
Wells at the Alcoa Waste Site.



WGERAGHTY

A
AV,
S MRS

SRS \ \\‘\\%i\\\\\\\§/

Figure 5. Hydrogeologic Map Indicating the Bedrock Aquifers and Confining Beds
that Comprise the Bedrock Surface in East—Central Iowa.




y |4

AW GE. AGHTY
& MILLER, INC.

Environmental Services

Hydrologic Unit

General
thickness in

Pennsylvanian rocks

princiaplly confining
beds; locally contains
waterbeanng sandstone

0 to 70

Pennsylvanian
(280 to 310
million years old)

Pennsylvanian rocks,
undifferentiated

Shale, sandstone,

limestone, and coal

' M1551551pp1an o

confining beds

Devonian

Yellow Spring Group

Lime Creek Shale

Shale, dolomite and siltstone
Dolamite and shale

Ordovician
confining
beds

300 to 600

Ordovician
(425 to 500 million

Maquoketa Shale
Galena Dolomite
Decorah Formation
Platteville Formation

years old)

90 to 290

Cambrian
(500 to 600 million
years old)

Precambrian

Sandstone, ignecus and metamorphic

Precambrian C‘cystallme rocks,
rocks (600 to more than undifferentiated rocks
2 billion years old)
From Wah! ot o, 1978 '
NOTES:
- = Highlighted Units Represent Aquifers
* = Indicates Units Identified Beneath Alcoa-Davenport Plant
Hydrogeologic Units in East—Central Iowa.

FIGURE 6.
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STRATIGRAPHIC COLUMN OF GEOLOGIC UNITS

WITHIN SCOTT COUNTY

GROUP

SYSTEM

SERIES

STAGE

SUB-STAGE

I Cenozoic

Pleistocene

Recent

Alluvial

Glacial

Towan
Sangamon
[1linoian
Yarmouth
Kansan
Aftonian
Pre-Kansan

Residual Clays
Geest

Il | Paleozoic

Carboniferous Upper Carbon-| Des Moines
iferous
Dielasma beds
Cedar valley Spirifer Par-
Devonian Middle Devon- ryanus beds
ian
Upper Davenport
Wapsipinicon Lower Davenport
Independence
Otis
Silurian Niagara Gower Anamosa
Le Claire

[ Unconsolidated Sedimentary Horizons
I1 Consolidated Sedimentary Rock Units

After Norton, 1898

* Denotes the Tippecanoe-Kaskaskia Unconformity (Anderson et al, 1982)
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Note: The rock-stratipraphic and hydromiratigraphit-unit classifications follow the usrge of the Lilinois State Geological Survey.

Figure 8.

Compited by Visocky, Sheill, & Cartwright

Regional Stratigraphy and Water-Bearing Properties of the Unijts.

— :
HYDROSTRATIGRAPHIC UNITS s ﬂ
SERIES AND GROUP AND - THICKNESS H WATER TEM-
: ORILLING Al CONI -
SYSTEM MEGAGROUP FORMATION Aquigoup  squifer/aquitsrd ) DESCRIPTION ‘ i ND CASING CONDITIONS WATER-YIELDING '“°"‘)'“'“ CHEMICAL QUALITY OF WATER PERATURE °F
Unconsolidated glacial deposits = i i me' heavis ) . T -
9 . s 69 sand locally; sand and gravel walls Sand and gravel, permesbic. Locally, wells vield og | T
. R . . 0 - 600 bbly clay (till] silt, and gravel. . L W per DS generally between 400 and 600 mg/L.
Quaterrary { Pleistocene Und.i_lum\.nrd Pleistocens t‘uuv(w;::mlm silt), and allu~ i vlull.y require screens and development; casing in much #s X000 gom, Specific Muu vary from Hardness 300400 mg/L. lron vmm"v 50 - 64
’ Prairie vial $ilts, sand's and gravels, i wells into bedrock. sbout 0.1 to 5600 gom/it, B 1-5 mg/L.
v i
Tertiary & - v Unditferentisted 0-100 Sand and silt. :
Cretaceous i
Pennsyl- i ) L TDS extremaly variable regionally and with depth,
. Unditferentisted / Pennsyvanian 0 500 Mainly shate with thin tandstone, Shale requires casing. Extremaly varisble.. Smdnonc and l'm'tﬂonc units  {North—central lllinois, 500~1500 mg/L;: southem, 53-57
» limestone and coal beds. penerally yield less than 10 gom. | 3000 mg/L. Hardnens: 150—400 mg/L northg
E l 150-1000 mg/L south, Iron generally 1-5 my/L.
} St. Louis Ls St. Louis - Salem )
Salem Ls = quif
8 'g Vaimeysran Warsaw Ls 0-600 Limestone, cherty limestore,_ green, {
3 Keokuk Ls KeokoK = brown and black shale, sitty dolomite. \
3 Burlington Ls T Burlington aquil !
3 2 - , 1 southern M-m.,d, of IL. y..m peneralty ,.,, TOS ranges between 400 snd 1000 mp/L.
Kinderhookian Unditferentisted > ' than 25 gom. i Hardness-is generally between 200-and 400-mg/L, | 5359
~ 1 -% . ! fron: 0.3-1.0 my/L.
2 3 .
Devonian Undifferentisted | 8 2 Devonian 0 -400 Shale, calea-eous: limestone beds,
T ] thin,
-]
Port Byron Fm i . x
N : Racing Fm 3 - Yields i ' e
_ iagaran _ . et i . -
Siturian :‘,—:‘:3‘ Ls Silurian do 0 - 465 Dolomite, silty st base, locally chenty. Upoer part sty waathered and broken; Hinois, Yields in lr:x:d oy l'::' u:': NW  110S: 350-1000 mg/L; Hardoen: 200-400 mg(LJ
; _ : e Bart U tronz 0.3-1.0 me/L. 52~-54
aquifer crevicing varies widely, 1000 gom.
Alexandrian Kankakes Ls '
‘ Edgrwood Ls
Cincinnatian * Maguokets Waguokets 0 - 250 Shale, gray-of brown; loeally dolomite Shale riquires casiry, Shales generally hot water yielding, Creviars in
Shale Group confining unit sndlor limestone, argillaceous. _ dolomite units yield small locat ru:pl'-u.
- . . B ) .
-: E Galens Group 0450 g:::l':: ':ﬁ"m“;;:: . Crevicing commonly whers formations underlie drift. Where overlain by shales, crevicing and n" Yields
" z s Decorah Subgroup | Gatena-Puttevilie unit = Dolomite and/or limestons, ch my’ Top of Galena usually selected for hole red snd | smafl, Whars overiin by drift wells yield moderate
Mohawkisn g E: Plattevitle Group sandy ot base mestons, . seating of casimg. Quantities of water, r
d i
.. 3 | Glenwood Fm - Sandstone, line- and coane-graired; .
Ordovicisn - : Ancell aquif ettt o-eso little dolomite; shate 81 10D, ' Lower charty shales cove and are uwl"v easd, Small 10 moderate "“"“;‘s"‘ of "'";- !T’“"
1e ncell aquifer b e o o o 100-6 . odi ived® missivity approximazely 15 percent o M of th .
Charyan $| sureerss / Lt proiv A A Frisble sand may soup Midwrst Bedrock Aquigroa. ‘
. AR y cherty red shale at base, For Midwest Bedrock Aquigroun as 8 whole, TDS
- Shako. - e . . ] ranges {rom 400 1o 1400 mg/L, in KW and up t0
: g New Riche van Pl Dolomite, sandy, cherty (oolitic), sandsione. ‘, 2000.mg/L in south. Hardnes ranges from 175
Caradion 33| mond s g 2| Pairequoien Z7V- dmane. interbeddes with dolom e, - Lo wol;: rorthern recharge aru 10 600 me/L 52-713
0 b 13 X A . fomite, white 10 Dink, cosrsegrained, . L ) i E. % and S. Fuhon Countier, iron generaily
s ] g‘;:"’:: s°'°' @ :g 2 _ cherty (ootitic), sandy a1 base. Crevices encountsred locally in the dolomite, especially | C7¥ices in dolomite anid sandrtone yield small to Tess than 1.0 mp/L.
3 g = ‘-1 100-1300 N in the Eminence—Potosi. Casing not required. 'rnodc-ro'u quantities of water, Tremminivity
Jordan S3 £ § - Datomie. white, lin—grained e appeoximately 35 percent of that of the Midwest
inent : . . —a omite, white, fine-geained, grodi Bedtock Aquigroup,
x| Eminence Fm- 3 2le Porosi a ; .
‘8‘ Potosi Dolomite 3 minence-Potosl L, A3 Quartz, sandy 2t base. |
¢ o F E £ . _[ s L Dolomite, sandstone, and shale,
ranconia Fm fancona DA QN0 glauconitic, green to red, micaceout. .
) e ———v— . Mort prod unit of the Midwest Bedrock
fronton Ss . Té.-l-[_—l—:- Sandstone, fine- 10 medium-grained, Amount of cementation variadle, Lowsr part more Aquigroun. Yields over 500 gom comman i
Ironton-Galesville YD 0-270 s hern tili npmi i
it — well 101169, uDper part dolomitic. trisble. Sometimes siought. corhern filinos. Tranyminivity aporoximately
Cambrisn Galervile S quiter L.t : 50 percant of that of the Midwest Bedrack
$t. Croixian ' — = Acuigrou ]
. — - et . " . 2 Y
Eav Claire Fm - Eau Clairs —I . 0450 Shate and H .9 ] Casing fot u-_unflv necessary.  Locally weak shales o ]
3 : el —;—‘, sandstone, dolomitic, glavconitic, mIy require caung, Shales generally rot water yieldwng.
: : ".'.' o ' Vsries northwest 10 southésst and with depth <
3 ; S ) ] . . . sries 0 southaast and with depth, 51 <62
Mt Simon Fm 5 .E'"‘h“'“"f‘- Simon tetet, 2500 Sandstone, coarig—grained, white, red in lower . . Moderate quantities of waier in uooer uniy, At shallowsr depths, TDS: 2354000 mg/L., in the north
- : Quiter e 0- hatf; lenses of shale and tilistone, red, micaceous. Cating not required. Comparable in permaability to the G""‘F“" Hardness: 220-800 mg/L, fron: 0.1-20 mp/L. 80 or more
_'_.. c Tl _ St. Peter Sandstone, g High chioride concentretions with depth. in the south
Pre-Cambrian Crystalline ),\,, .,\\/" No bquiters in Iliinois
1983
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CRAPHIC THICKNESS
SYSTEM SERIE> .GROUPS FORMAT 1ONS MEMBERS 1.0G (FT) DESCRIPTION
—_—=r== Unconsolidated glacial
R ~ deposits; Joess
meermry Pleistocerd AT 0-20 glacial till, silt/
.' clay, sand and gravel
. . Dark gray-green
Pennsylanianf Des Moines | Cherokee 0-15 carbonaceous shale
£;q:?{l T Thin bedded limestone,
dolomite and shale,
KeOVKde 5-15 chert, brown in color,
o S = cvaporites
S g 'é’ 3 N S s S Vﬂ'yhfine (;rainEdif
= = ‘a . T ght gray to butt,
§ = k3 ottis T 1T T T 1 15-30 crystaline limestone,
Cu)) 8' trace dolomite units
=
S .
v White to gray, )
LeClaire crystaline dc_)lom te,
abundant cavities,
44(’;/:// poorly bedded,
contains fossiferecous
4/1;/1; ///, rnound structures
BV |
L L LA
- 7/ P Light buff, grainular
‘;’ Anaomosa s dolomite, evenly
bedded
[;
8 Y,
L L 74
g L L LA
3 A
= 5 225-260
[G) SN SEn——
g o vy
> & 77
- S = yayd
S s “ .
§ < Z Z Light gray to pale
= =} yellow gray, fine-
w
X medium dolomite,
//> AJ;VV porous, vuggy in
§ / / places
(= ;
& £
o 7
‘ = 77
£
1}"' ;7f
/A
- // White to tan,
Z li .
g ﬁf crystaline dolomite
< with chert, shale
s S a4 80-90 occuring locally
= S L A
k. v AV
=1 A
= L] Light g i
> _ ght gray, cherey
EdgeWOOd == —— <] 7-10 dolomite, argnillaceous
- — e~ —
a ==~ Silty, dolomite, weak
p] 3 - greenish-gray shale
[~ c Qo o interbedded with
= -
g 2 g © 2 % %‘ 75-100 varying amounts of
3 g g. 2 \c—_,z,:) greem:sh-gray
§ g 2 (‘,8) a | e———— dolonite

Figure 9.

Stratigraphic Section of the Sedimentary Formations Recorded Beneath the

Alcoa-Davenport Plant.
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Figure 10, Areal Extent of Alluvial Aquifers in East-Central Iowa.
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Areal Extent of Drift and Buried-Channel Aquifers in East-Central Iowa.
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Figure 14. North-South Cross Section A-A' Along the Eastern Portion of the Alcoa-Davenport Waste Site.
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Ground—Water Flux from the Bedrock Aquifer to the Mississippi River
for the Aloca-Davenport Site During 1987 and 1989
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| Designation

| From Fig. 13

I. ______________

| A

|

|

|

p-mmmm

| B

|. ______________

| C

|. ______________

| D

|. ______________

| E

I ______________

| F

|

|

S

| G

I .

|. ______________

| H

|

|

|

|. ______________

| PW-1

| through

| PW-6

}. ______________

| 7

|

|

', ______________
8

F———— et — e e e e e e e e ey

TABLE 1.
APPROXIMATELY A ONE MILE RA.

(Alcoa)

Alcoa Davenport
Plant

Meadows Transfer
Company

Iowana Dairy
Company

P e e e e e e A e e e — e e e e e — 4

Listed in Quadrant
Format on Well Log

Unnamed Road Off of
Bellingham Street

Just North of Route 67
Across from Alcoa

Listed in Quadrant
Format on Well Log

Not Known
(Probably Drinking/
Process Water)

Process Water
(Cooling)

Not Known
(Processing, Possibly
Potable Water Source)
Not Known '
(Suspected Use is

for Processing,
Possibly Potable)

e e A e e e e e e — e — e —

DESCRIPTION OF K* "N GROND-WATER WELLS LOCATED WITHIN
5 OF THE ALCOA-DAVENPORT WASTE SITE.

Not Knwon
(Probably Shallow
Bedrock Well

<100 feet)

Not Known
(Probably Shallow
Bedrock Well

<100 feet)

F————— e ——_ e e e e e e — e A e — o

“*hell Log |-
Available? |
____________ {
No i
I
|
|
____________ {
No |
____________ *
No |
____________ {
No [
____________ {
No I
------------ {.
Yes [
|
I
____________ .I
No |
I
____________ .1
No |
|
I
|
____________ .|
Yes |
o
I
____________ .I
Yes |
I
I
____________ {
Yes |
|
|
I
____________ J



TABLE 1.(CO

.
{ Designation | I
| From Fig. 13 | Well Name/Owner |
p--mm oo tommmmm oo +
| 9 | Case Harvester |
| : | International |
b - foommmmm e 1
| 10 | Foremost Packing |
| | Company |
b t-ommm oo 1
| 11 | Foremost Packing |
| | Company I
e 1
Note

" % Available Well Logs Provided

NTINUED) DESCRIPTION = KNOWN GROND-WATER WELLS LOCATED WITHIN
APPROXIMATELY A ONE MILE RAL..s5 OF THE ALCOA-DAVENPORT WASTE SITE.

in Appendix C.

— e — e —— e — — o

Processing and
Drinking Water Source

e

b e — o ——

*Well Log ]
Available? |



TABLE 2

- SUMMARY OF AUGUST 1982
PRIORITY POLLUTANT ANALYTICAL

RESULTS OF SAMPLES COLLECTED FROM THE

N-DRAIN AND PW-1 AT THE
ALCOA-DAVENPORT WASTE SITE

COMPOUNDS COMPOUNDS
Concentrations, ug/L Concentrations mg/L
VOLATILE ORGANICS PW-1 N-Drain SWDA/RCRA PESTICIDES PW-1 N-Drain
AND HERBICIDES
1,2-Dichloroethene 85 13,000 No Compounds present above lab
Vinyl Chloride 10 230 detection limits
1,1 Dichloroethene - 36
ACID EXTRACTABLE ORGANICS RCRA METALS
2,4 Dimethylphenol 90 -- Barium 1.0
Phenol 84 -- Chromium 0.18 0.14
Lead 0.20
INORGANIC PRIORITY
POLLUTANTS AND
NUTRIENT
BASE NEUTRAL EXTRACTABLE CONCENTRATIONS
ORGANICS )
Cyanide, Total .01 .01
No Compounds present above Phencols, Total .61 .08
lab detection limits coD 41.80 42.70
TOC 406.00 287.00




TABLE 3
PCB ANALYTICAL RESULTS SUMMARY
TABLE FOR VARTOUS MEDIA AT THE
AILCOA-DAVENPORT WASTE SITE

' ' Mean Standard
MEDIUM ALY, CONCENTRATIONS REPORTED IN PPM (mg/l) Concentration Deviation
Lowest Reported Maximum Detected
Concentration Concentration
0il Phase 0.003 15,000 6049.1 2101.5
Sediment Phase ND 6,620 361.7 7121.2
Water Phase ND 18 2.261 3.4
Water Phase? 0.018 0.054

Dissolved PCB
Solubility Range

NOTES:

Indicates Nondetection

Mean PCB Concentrations for the 0il Phase Determined Utilizing Analytical Results
from GM-6 Only. (Most Complete Set of Data, Provides Worst Case Concentrations).
Mean PCB Concentrations for the Sediment Phase Determined Utilizing Analytical Results
from GM-7 Only. (Most Complete Set of Data, Provides Worst Case Concentrations).
Mean PCB Concentrations for the Water Phase Determined Utilizing Analytical Results
from GM-6 Only. (Most Complete Set of Data, Provides Worst Case Concentrations).

Represents the Maximum Concentration Range for Dissolved PCBs i(Aroclor 1248) in Water
.018 ppm Value Determined in Site-Specific Solubility Study Using 0Oil

and Water from Waste Site (Alcoa Technical Lab, 1988).

.054 ppm Represents 1979 Literature Value Recognized by the EPA (EPA-44014-79-0296) .



TABLE 4

SUMMARY OF VOIATILE ORGANIC COMPOUNDS CONCENTRATIONS
IN GROUND-WATER SAMPLES COLLECTED FROM SELECTED
MONITOR WELLS AT THE AILCOA WASTE SITE

voC DETEC| 1986 1987 1988 19894

OONSTTITUENTS -TION|OCTOBER |APRII, OCTOBER | MAY OCTOBER | APRIL |AUGUST® OCTOBERIO MEAN®
LIMIT '

M4
Vinyl Chloride 10 — _— _— _— — - NS 3.4
1,2-Dichloroethene

(total) 10 — _— _— _— — _— 3.4
1,1-Dichloroethene 10 —_— _— _— — — _— 3.4
1,1-Dichloroethane 10 — _— _— _— _— —_— 3.4
Chloroethane 10 —_— —_— _— —_— —— —_— 3.4 3.4
Trichloroethene 10 — —_— — - — -— 3.4—4
1,1,1-Trichloroethane| 10 -— —_— _— —_— — — 3.4
Toluene 10 —_— —_— _— — — _— 3.4
Cumulative VOCs ND ND ND ND ND ND NS ND

GM-6

Vinyl Chloride 10 -_— - —— _— NS 1.0 NS 3.4
1,2-Dichloroethene

(total) 10 (6.0) (9.0) 13.0 10 10 9.6
1,1-Dichloroethene 10 — —_— — — — 3.3
1,1-Dichloroethane 10 — - — —-— (IW) -— 3. 3_|
Chlorcethane 10 — _— — _— 3.3 3.3
Trichloroethene 10 - e - - - 3.3—]
1,1, 1-Trichloroethane| 10 —_— —— — -_— -— 3.3
Toluene 10 (5.0 —— — _— 1.0 3.6
Cunulative VOCs 11.0 9.0l 13.0 10 NS 12 NS 11.0




: --.BLE 4 (CONTINUED) -
SUMMARY OF VOLATILE ORGANIC COMPOUNDS CONCENTRATTONS
IN GROUND-WATER SAMPLES (OLLECTED FROM SELECTED
MONITOR WELLS AT THE ALCOOA WASTE SITE

voc DETEC| 1986 1987 1088 19896

OONSTTTUENTS ~TION|OCTOBER |APRIL OCTOBER | MAY OCTOBER | APRIL |AUGUST OCTOBRERIC MEAN®
LIMIT
GM-10

Vinyl Chloride 10 30 18 (6) 20 NS — NS 14.9
1, 2-Dichloroethene

(total) 10 120 53 11 46 — 46.1
1, 1-Dichloroethene 10 - —_— —_— —_ —_— 3.3
1, 1-Dichloroethane 10 — —— _— -— (IwW) —_— 3. 3—|
Chloroethane ' 10 -— -— (5) (6) -_— 3.5 3.4
Trichloroethene 10 (5) — — -_— — 3.5—
1,1,1-Trichloroethanef 10 - -— _— — —_ 3.3
Toluene 10 — — —_— _— —_— 3.3
Cumulative VOCs 1551 71 221 721 NS — NS 64.0

@1-12

Vinyl chloride 10 19 —_— 67 40 —_— 190 NS 54.0
1, 2-Dichloroethene

(total) 10 40 —_— 150 77 (4) 570 140.8
1,1-Dichloroethene 10 — — —-— _— S 1.0 3.
1, 1-Dichloroethane 10 - -— _— _— S 1.0 3.5
Chloroethane 10 o - —_— -— — - 3.4 3.5
Trichloroethene 10 _— - _— -— —-— -_— 3.4—!
1,1,1-Trichloroethane|| 10 -— — —_— —_— - - 3.4
Toluene 10 (71 — (7{ — 10 4 6.0
cumilative VOCs 66 — 224 117 141 | 766 NS 197.8




...8LE 4 (CONTINUED)
SUMMARY OF VOLATILE ORGANIC COMPOUNDS CONCENTRATIONS
IN GROUND-WATER SAMPLES COLLECTED FROM SELECTED
MONITOR WELLS AT THE ALCOA WASTE SITE

vOoC DETEC 1986 1987 1988 19894

CQONSTTTUENTS —TION|OCTOBER |APRIL OCTOBER MAY OCTOBER APRIL |AUGUST OCIOBER‘LO MEAN9
. LIMIT

AS
Vinyl Chloride 10 -— -_— - _— -_— — NS 3.4
1,2-Dichloroethlene

(total) 10 43 - 10 —_— 42 70 28.8
1,1-Dichloroethlene 10 -— _— -_— _— — — 3.4
1,1-Dichloroethlane | 10 -— _— — _— _— —_— 3. 4_‘
Chloroethane 10 -— — — — —_— _— 3.4 3.4
Trichloroethene 10 - —_— — —_— - —_— 3.4—!
1,1,1-Trichloroethane| 10 e _— - _— —_— 3.4
Toluene _ 10 — — — —_— —_— —_— 3.4
Cumulative VOCs 43 —_ 10 _— 42 70 NS 27.5

@-17

Vinyl Chloride 10 NS NS NS NS NS NS 10.0 NS
1,2-Dichloroethlene

(total) 10 77.0
1,1-Dichloroethene 10 -
1,1-Dichloroethane 10 22.0
Chloroethane 10 16.0
Trichloroethlene 10 -
1,1,1-Trichloroethane| 10 5.0
Toluene 10 4.0
Cumulative VOCs* NS NS NS NS NS NS 136 NS




-.8LE 4 (CONTINUED)

SUMMARY OF VOIATILE ORGANIC COMPOUNDS CONCENTRATIONS

IN GROUND-WATER SAMPLES OOLLECTED FROM SELECTED
MONTTOR WELLS AT THE ALCOOA WASTE SITE

Pre-Trench

voC DETEC 1982 1986 1987 1988 19894
OONSTTTUENTS ~TION| AUGUST [[OCTOBER (APRIL OCTOBER [MAY OCTOBER | APRIL |AUGUST OCTOBER1C MEAN®
: LIMIT

PW-1
Vinyl Chloride 10 10 NS NS NS NS NS NS NS NS
1,2-Dichloroethene

(total) 10 85
1, 1-Dichloroethene 10 —-—
1, 1-Dichloroethane 10 -—
Chloroethane 10 -
Trichloroethene 10 -—
1,1,1-Trichloroethane| 10 -—
Toluene 10 - .
Cumlative VOCs 95 NS NS NS NS NS NS NS NS

N-DRATN
Vinyl Chloride 230 NS NS NS NS NS NS NS NS
1, 2-Dichloroethene

(total) 13,000
1,1-Dichloroethene 36
1.1-Dichloroethane —_—
Chloroethane _—
Trichloroethene -
1,1, 1-Trichloroethane -
Toluene —
Cumtlative VOCs 13,266 NS NS NS NS NS NS NS NS



TABLE 4 (CONTINUED)
SUMMARY OF VOLATILE ORGANIC COMPOUNDS CONCENTRATIONS
IN GROUND-WATER SAMPLES COLIECTED FROM SELECTED
MONITOR WELLS AT THE ALCOA WASTE SITE

All Concentrations Reported In ppb.

. —— Indicates That The Compound Was Not Detected Above laboratory Detection Limits.
. IW Indicates That Insufficient Water Was Present For Sampling.

. Detection Limit Decreased By A Factor Of 10 For Wells GM-4, GM-6, GM-10 and GM-12

During April 1989 Only.
Detection Limit Decreased by a factor of 4 for well @1-17 during August 1989 only.

(5) Concentration Estimated by the Laboratory Since the Concentration is Less Than the
Detection Limit but Equal to or Greater than 1/2 that Limit.

1551 cumulative VOC Concentration Consists -Partially or Entirely of Compourds whose

Concentrations were Estimated by the lab (see Note 6).

Methylene Chloride Concentrations Excluded from Table because it is a Probable lab
Contaminant (Present in Numerous QA/QC Blanks).

. Mean Values Calculated Using the Following Specifications:

4.0 ug/L was substituted for Nondetection where Detection Limit is 10 ug/L;
1.0 ug/L was substituted for Nondetection where Detection Limit is 2.5 ug/L;
0.5 ug/L was substituted for Nondetection where Detection Limit is 1.0 ug/L; and

Cumlative VOC Concentrations Calculated Using Individual Compound Concentrations
Measured Above Lab Detection Limits Only (No Values Substituted for Nondetection)
Mean Values Bracketed for Other VOCs

10.0ctober Sampling Results not Included in Report.



TABLE 5.
RESULTS OF GROUND-WATER QUALITY ANALYSES OF SAMPLES FROM BEDROCK WELLS AT THE ALOCOA-DAVENPORT PLANT.
THESE RESULTS REPRESENT THE OONCENTRATIONS OF ONLY THOSE PRIORITY POLIIUTANT OCOMPOUNDS THAT EXCEEDED

THE DETECTION LIMITS; ALL OTHER COMPOUNDS WERE BELOW DETECTION LEVELS.

Monitor Well

Chemical Compound AS*
3/85 12/85

AT

AD BI

BD CI

Cb

3/85 12/85 3/85 12/85 3/85 12/85 3/85 12/85 3/85 12/85 3/85 12/85

Volatile Organics (ug/1)
Vinyl chloride
Methylene Chloride

Trans-1,2, -
Dichloroethylene

Toluene
Phenols (mg/1) .042

Base-Neutral Extractables (ug/1)

Benzo (A) Anthracene
Chrysene

Bis(2-ethylhexyl)
Phthalate

Notes:

AS* - This well is campleted into the waste-site aquifer, not the bedrock aquifer.

erEy e L e

19 53

12

340 460

.019

11

11

12 23

41

.049

12

12

10

12

.059

11

11

10

Cal b

.012

11



SUMMARY TABLE OF ANALYTICAL DATA FOR

TABIE 6

WATER SAMPIES COLIECTED FROM THE BEDROCK AQUIFER WELLS
AT THE AILCOA-DAVENPORT PLANT

DETECTION 1985 1986 1987 1988 1989

VOLATILE ORGANIC LMIT

COMPOUNDS (ug/1) MARCH | DEC. OCT. APRIL | ocT. May | ocr. FEB. APRIL OCT.

WELL, AT
Vinyl Chloride 10 19 53 19 45 49 NS NS
1, 2-Dichloroethene
(total)3 10 340 460 150 65 55 37

1, 1-Dichloroethane 10

Trichloroethene 10

Tetrachl oroethene 10

1,1,1-Trichloroethane 10

Toluene 10

Benzene 10

Ethylbenzene 10 :

CUMULATIVE VOCs 359 513 169 110 55 86 NS NS

WELL AD
Vinyl Chloride 10 NS
1, 2-Dichloroethene
(total) 10

1, 1-Dichloroethane 10

Trichloroethene 10

Tetrachloroethene 10

1,1,1-Trichloroethane 10

Toluene 10 41

Benzene 10 ~TE

Ethylbenzene 10

CQUMULATIVE VOCs 41 7 NS




SUMMARY TABLE OF ANALYTICAL DATA FOR

Th E 6 (CONTINUED)

WATER SAMPLES OOLIECTED FROM THE BEDROCK AQUIFER WEILILIS

AT THE ALOOA-DAVENPORT PLANT

DETECTION 1985 " 1986 1987 1988 1989
VOLATILE ORGANIC LIMIT -
OOMPOUNDS (vg/1) MARCH DEC. " OCT. APRIL ocCT " MAY OCT. FEB. APRIL OCT.
WELL, BT

Vinyl Chloride 10 16 NS 75
1, 2-Dichloroethene

(total) 10 12 23 6E 29
1,1-Dichloroethane 10 6
Trichloroethene 10 2
Tetrachloroethene 10
1,1, 1-Trichloroethane 10
Toluene 10
Benzene 10 2
Ethylbenzene 10
CUMULATIVE VOCs 12 23 ND ND ND ND 22 NS 114

WELL BD

Vinyl Chloride 10 5 NS
1, 2-Dichloroethene

(total) 10 12 41 12 6E 8E 10 10
1, 1-Dichloroethane 10
Trichloroethene 10
Tetrachloroethene 10
1,1, 1-Trichloroethane 10
Toluene 10
Benzene 10
Ethylbenzene 10
CUMULATIVE VOCs 12 ND 46 12 6 8 10 NS 10




SUMMARY TABIE OF ANALYTICAL DATA FOR

TASLE 6 (CONTINUED)

WATER SAMPIES QOLLECTED FROM THE BEDROCK AQUIFER WELILS

AT THE ALOOA-DAVENPORT PLANT

DETECTTION 1985 1986 1987 1988 1989
VOIATIIE ORGANIC LIMIT ;
COMPOUNDS (ug/1) MARCH DEC. oCT. APRIL MAY OCT. FEB. APRIL
WELL CI

Vinyl Chloride 10 NS
1, 2-Dichloroethene

(total) 10
1, 1-Dichloroethane 10
Trichloroethene 10
Tetrachloroethene 10
1,1,1-Trichloroethane 10
Toluene 10
Benzene 10
Ethylbenzene 10
CUMULATIVE VOCs NS

WELL CD

Vinyl Chloride 10 NS
1, 2~-Dichloroethene

(total) 10
1, 1-Dichloroethane 10
Trichloroethene 10
Tetrachloroethene 10
1,1, 1-Trichloroethane 10
Toluene 10
Benzene ) 10
Ethylbenzene 10
CUMULATIVE VOCs NS




T E 6 (CONTINUED)

SUMMARY TABLE OF ANALYTICAL DATA FOR
WATER SAMPLES COLLECTED FROM THE BEDROCK AQUIFER WELLS
AT THE ALOOA-DAVENPORT PLANT

DETECTION 1985 1986 1987 1988 1989
VOIATIIE ORGANIC LIMIT
OQOMPOUNDS (ug/1) MARCH DEC. OCT. APRIL OCT. MAY OCT. FEB. APRIL
WELL Dsl
Vinyl Chloride 10 NS NS NS
1, 2-Dichloroethene
(total) 10 2 24 10 oF
1, 1-Dichloroethane 10
Trichloroethene 10 (32
Tetrachloroethene 10
1,1, 1-Trichloroethane 10
Toluene 10
Benzene 10
Ethylbenzene 10
CUMULATIVE VOCs NS NS 5 30 10 9E NS
WELL DIl -
Vinyl Chloride 10 NS NS 140 220 70 34 22 NS 300
1,2-Dichloroethene
(total) 10 410 480 53 35 16 530
1, 1-Dichloroethane 10 79 92 45 80 52 76
Trichloroethene 10
Tetrachloroethene 10
1,1, 1-Trichloroethane 10 6E
Toluene 10
Benzene 10
Ethylbenzene 10
CUMUIATIVE VOCs NS NS 629 792 168 149 90 NS 912




TABLE 6 (CONTINUED)

SUMMARY TABLE OF ANALYTICAL DATA FOR
WATER SAMPLES OOLLECTED FROM THE BEDROCK AQUIFER WELLS
AT THE ALCOA-DAVENPORT PLANT

DETECTION 1985 " 1986 1987 1988 1989
VOIATTILE ORGANIC ILIMIT
OOMPOUNDS (ug/l) | MARCH | DEC. " OCT. APRIL | OCT. MAY | OCT. FEB. APRIL
WELL DD!
Vinyl Chloride 10 NS NS 59 31 22 11 100 NS 220
1, 2-Dichloroethene '
(total) 10 23 82 46 43 180 480
1, 1~-Dichloroethane 10 43 32 - 29 53 39 38
Trichloroethene 10
Tetrachloroethene . 10
1,1, 1-Trichloroethane 10
Toluene 10
Benzene 10
Ethylbenzene 10
CUMULATIVE VOCs NS NS 125 145 97 107 319 NS 738
WELL ES2
Vinyl Chloride 10 NS NS NS NS NS NS NS
1, 2-Dichloroethene
(total) 10
1, 1-Dichlorovethane 10
Trichloroethene 10
Tetrachloroethene 10
1,1, 1-Trichloroethane 10
Toluene 10
Benzene 10
Ethylbenzene 10 _
CUMULATIVE VOCs NS NS NS NS NS NS NS

T S S £ N I



SUMMARY TABLE OF ANALYTTCAI, DATA FOR

TewosE 6 (CONTINUED)

WATER SAMPIES OOLLECTED FROM THE BEDROCK AQUIFER WELLS
AT THE AILCOA-DAVENFORT PIANT

DETECTION 1985 1986 1987 1988 1989
VOIATILE ORGANIC LIMIT
COMPOUNDS (ug/1) MARCH DEC. OCT. APRIL, | oOCT. MAY | ocCT. FEB. APRIL OCT.
WELL EIZ
Vinyl Chloride 10 NS NS NS NS NS NS NS
1,2-Dichloroethene
(total) 10
1,1-Dichloroethane 10
Trichloroethene 10
Tetrachloroethene 10
1,1, 1-Trichloroethane 10
Toluene 10 12 18
Benzene 10 1370 1500
Ethylbenzene 10 11
CQUMULATIVE VOCs NS NS NS NS NS NS NS 1382 1529
WELL ED?
Vinyl Chloride 10 NS NS NS NS NS NS NS
1, 2-Dichloroethene
(total) 10
1, 1-Dichloroethane 10
Trichloroethene 10
Tetrachl oroethene 10
1,1, 1-Trichloroethane 10
Toluene 10
Benzene 10
Ethylbenzene 10
CQUMULATIVE VOCs NS NS NS NS NS NS NS




SUMMARY TABLE OF ANALYTICAL DATA FOR

Tt.E 6 (CONTINUED)

WATER SAMPIES COOLLECTED FROM THE BEDROCK AQUIFER WELLS
' AT THE ATLOOA~DAVENPORT PLANT

1987

DETECTION 1985 1986 1988 1989
VOLATTIE ORGANIC LIMIT
OOMPOUNDS (ug/1) MARCH DEC. OCT. APRIL OCT. MAY OCT. FEB. APRIL oCT.
WELL, FS?
Vinyl Chloride 10 NS NS NS NS NS NS NS
1, 2-Dichloroethene
(total)3 10
1, 1-Dichloroethane 10
Trichloroethene 10
Tetrachloroethene 10
1,1, 1-Trichloroethane 10
Toluene 10
Benzene 10
Ethylbenzene 10 _
CUMUALTIVE VOCs NS NS NS NS NS NS NS
WELL FI?
Vinyl Chloride 10 NS NS NS NS NS NS NS
1,2-Dichloroethene
(total)3 10
1,1-Dichloroethane 10
Trichloroethene 10
Tetrachloroethene 10
1,1,1-Trichloroethane 10
Toluene 10
Benzene 10
Ethylbenzene 10
CUMULATIVE VOCs NS NS NS NS NS NS NS




T T 6 (CONTINUED)

SUMMARY TABLE OF ANALYTICAL DATA FOR
WATER SAMPLES COLIECTED FROM THE BEDROCK AQUIFER WELLS
AT THE ALOOA-DAVENFORT PLANT

DETECTION 1985 1986 1987 1988 1989
VOIATILE ORGANIC ILIMIT -
L COMPOUNDS (ug/1) MARCH | DEC. || OCT. | APRIL | OCT. | MAY | OCT. | FEB. | APRIL
WELL FD?
Vinyl Chloride 10 NS NS NS NS NS NS NS
1, 2-Dichloroethene
(total)3 10
1, 1-Dichloroethane 10
Trichloroethene 10
Tetrachloroethene 10
1,1, 1-Trichloroethane 10
Toluene 10
Benzene 10
Ethylbenzene 10 _
CQUMULATIVE VOCs NS NS NS NS NS NS NS
WELL PW-6
Vinyl Chloride 10 NS NS NS NS NS 27 250 NS 210
1,2-Dichloroethene
(total) 10 84 560 550
1, 1-Dichloroethane 10 11 46 48
Trichloroethene 10 13 160 420
Tetrachlaroethene 10 7E | 430 540
1,1,1-Trichloroethane 10
Toluene 10
Benzene : 10 12 19 16
Ethylbenzene 10
CUMULATIVE VOCs NS NS NS NS NS 147° |1035° NS 1244°
NOTES:"

Spaces left blank indicate non-detection, except for October 1989, for which time analytical results
have not yet been campiled.

1 - Wells installed in October 1986. 2 - Well installed in January 1989.

3 - Previously referred to as: trans 1,2 Dichloroethylene or cis 1,2 Dichloroethylene.

4 - Detection limit for April, 1989 sampling event = 1.0 ppb.

5 - Cumulative VOC concentrations do not include tetrachloroethene concentrations, since this compound is a
: non waste—-site VOC.
NS - Not Sampled

E - Estimated concentration: Below laboratory detection limit.



"TABLE 7

'BEDROCK WELL CLUSTER A SUMMARY STATISTICS

Variable: Intermediate Deep
Sample size 7 . 8
Average 184.579 8.50625
Median 110 4

Mode 86 4
Geometric mean 50.2561 3.31813
Variance 34107.9 175.879
Standard deviation 184.683 13.2619
Standard error 69.8037 4.6888
Minimum 0.05 0.05
Maximum 513 41

Range 512.95 40.95
Lower quartile 55 4

Upper quartile 359 5.5
Interquartile range 304 1.5
Skewness 1.1444 2.71467
Standardized skewness 1.23609 3.13463
Kurtosis 0.266633 7.53579
Standardized kurtosis 0.143998 4.35079

Coefficient of variation

1.0

1.56

GERAGHTY ¢ MILLER.INC.



TABLE 8

BEDROCK WELL CLUSTER B SUMMARY STATISTICS

Variable: Intermediate Deep
Sample size 8 8
Average 23.375 13.5
Median 8 10

Mode 4 12
Geometric mean 10.7414 10.3051
Variance 1406.55 180.286
Standard deviation 37.504 13.4271
Standard error 13.2597 4.74718
Minimum 4 4
Maximum 114 46

Range 110 42

Lower quartile 4 7
Upper quartile 22.5 12
Interquartile range 18.5 5
Skewness 2.57714 2.58012
Standardized skewness 2.97582 2.97927
Kurtosis : 6.89 7.0008
Standardized kurtosis 3.97794 4.04191
Coefficient of variation 1.60

0.99

GERAGHTY ¢ MILLERLINC.



TABLE 9

BEDROCK WELL CLUSTER C SUMMARY STATISTICS

Variable: Intermediate Deep
Sample size 8 8
Average 3.50625 3.50625
Median 4 4

Mode 4 4
Geometric mean 2.31299 2.31299
Variance 1.95031 1.95031
standard deviation 1.39654 1.39654
Standard error 0.49375 0.49375
Minimum 0.05 0.05
Maximum 4 4

Range 3.95 3.95
Lower quartile 4 4

Upper quartile 4 4
Interquartile range 0 0
Skewness -2.82843 -2.82843
Standardized skewness -3.26599 -3.26599
Kurtosis 8 8
Standardized kurtosis 4.6188 4.6188
Coefficient of variation 0.40 0.40

GERAGHTY & MILLER. INC.



TABLE 10

BEDROCK WELL CLUSTER D SUMMARY STATISTICS

Variable: Shallow Intermediate Deep
Sample size 6 6 6
Average 9.675 456.667 255.167
Median 7 398.5 135
Mode 4 149 107
Geometric mean 3.73159 317.457 188.096
Variance 112.074 132381 62650.6
Standard deviation 10.5865 363.843 250.301
Standard error 4.32192 148.538 102.185
.Minimum 0.05 90 97 .
Maximum 30 912 738
Range 29.95 822 641
Lower quartile 4 149 107
Upper quartile 10 792 319
Interquartile range 6 643 212
Skewness 1.82546 0.216474 1.95268
Standardized skewness 1.82546 0.216474 1.95268
Kurtosis 3.82343 -2.63549 3.72052
Standardized kurtosis 1.91171 '—1.31775 1.86026
Coefficient of variation 1.09 0.80 0.98

GERAGHTY ¢* MILLERINC.



TABLE 11

BEDROCK WELL CLUSTER E SUMMARY STATISTICS

Variable: Shallow Intermediate Deep
Sample size 2 2 2
Average 2.025 1455.5 2.025
Median 2.025 1455.5 2.025
Mode 4 1529 4
Geometric mean 0.447214 ' 1453.64 0.447214
Variance 7.80125 10804.5 7.80125
Standard deviation 2.79307 103.945 ' 2.79307
Standard error 1.975 73.5 1.975
Minimum 0.05 . 1382 0.05
Maximum 4 1529 4
.Range 3.95 147 3.95
Lower quartile 0.05 1382 0.05
Upper quartile 4 1529 4
Interquartile range 3.95 147 3.95
Skewness 0 0 0
Standardized skewness 0 0 0
Kurtosis 0 0 0
Standardized kurtosis 0 0 0
Coefficient of variation 1.38 0.07 1.38

GERAGHTY & MILLER INC.



BEDROCK WELL CLﬁSTER F SUMMARY STATISTICS

TABLE 12

Variable: Shallow Intermediate Deep
Sample size 2 2 2
Average 2.025 2.025 2.025
Median 2.025 2.025 2.025
Mode 4 4 4
Geometric mean 0.447214 0.447214 0.447214
Variance 7.80125 7.80125 7.80125
Standard deviation 2.79307 2.79307 2.79307
Standard error 1.975 1.975 1.975
Minimum 0.05 0.05 0.05
Maximum 4 4 4
Range 3.95 3.95 3.95
Lower quartile 0.05 0.05 0.05
Upper quartile 4 4 4
Interquartile range 3.95 3.95 3.95
Skewness 0] 0 0
Standardized skewness 0 0 0
Kurtosis 0 0 0
Standardized kurtosis 0 0 0
Coefficient of variation 1.37 1.37

GERAGHTY ¢ MILLER. INC.



TABLE 13

BEDROCK WELL DI REGRESSION ANALYSIS RESULTS DATA

Regression Analysis - Linear model: Y = a+bX

Dependent variable: DWELL.intermed Independent variable:
DWELL.date
(Total VOC's)
Standard T Prob.
Parameter Estimate Error Value Level
Intercept 2207.97 7299.73 0.302472 .77737
Slope ' -0.126134 0.525613 -0.239974 .82215

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 9394.1727 1 9394.1727 .058 .82215
Error 652513.16 4 163128.,29

Total (Corr.) 661907.33 5

Correlation Coefficient = -0.119133 R-squared = 1.42 percent

Stnd. Error of Est. = 403.891

GERAGHTY & MILLER. INC.



MISSISSTPPI RIVER WATER SAMPLES, APRIL AND AUGUST, 1989

TABLE 14
SUMMARY TABLE

FOR ANALYTTCAIL, RESULTS FROM

QOMPCUNDS SAMPLE, NUMBER
Detection MB-4 Iab Instrument
Limit MR-1 MR-2 MR-3 (Field Blank) Blank
VOCs - 624%* _

Constituents ug/L 4/89| 8/89(4/89| 8/89|4/89| 8/89| 4,89 | 8/89 4/89 8/89
Toluene 1.0 - -1 - —-|-=1] — 1] 10 - — —
Chloroform 1.0 4.0 | 2.0 |4.0 —_ | - —_ — —_ —_— —_—
Methylene

Chloride 1.0 - 2.0 - 2.0 ]1.0 2.0 3.0 2.0 2.0 -_
Tetrachloroethene 1.0 — | 1.0 — | 3.0 | — _— —_ —_— -— —
PCBS

1242 1.0 -— _— | - _— | - —_— - _— _— —

1254 1.0 - —_— | - _— - —_— - —_— _ —_—

1221 1.0 -— —_— ] - _— | - —_— _ — —_ —

1232 1.0 -— _— | - _— | — —_ —_ — — -

1248 - 1.0 — —_— | - —_— ] - — — _ —_— _

1260 1.0 —_ — | - _— ] - —_— — — _ _

1016 1.0 _— —_— —_— —_ — -— —_— — —_— _—

*Camplete 624 Priority Pollutant VOC Scan Performed on Each Sample; Only Those
Campounds Present Above Lab Detection Limits Included on Table.

MB-4 -

Compound Not Present Above lLaboratory Detection Limit.

Blind Field Blank Collected Prior to Collecting Mississippi River,

Water Samples.

Lab Instrument Blank - Analysis Performed by Laboratory for Quallty Control
Purposes to Determine Extent of Lab Conntamination.

Methylene Chloride - Suspected lab Contaminant (Present in Field Blank).




TABLE 15

AREA OF ELEMENTS USED IN VERTICAL
FLUX CALCULATIONS AT
THE ALCOA-DAVENPORT WASTE SITE.

Vertical Flux

Polygonal

Element ID Element Area (ftﬁ
va 91,187
Vb 113,482
Ve 161,357
vd 184,493
Ve 124,178
VE 69,472
Vg 80,125
vh - ‘ 38,327
Vi ' 127,569

TOTAL AREA 990,194

GERAGHTY ¢ MILLERINC.



TABLE 16

LENGTH OF ELEMENTS USED IN HORIZONTAL
FLUX CALCULATIONS BENEATH THE HDPE LINER
AT THE ALCOA-DAVENPORT WASTE SITE

Horizontal Flux

Curvilinear
Element ID Element Length (ft)
HDPE 1 560
HDPE 2 - 524
HDPE 3 428
HDPE 4 657

TOTAL LENGTH 2,170

GERAGHTY & MILLER. INC.



TABLE 17

TABLE OF HYDRAULIC PROPERTTES OF
SATURATED FORMATION BENEATH
WASTE DISPOSAL SITE BASED
UPON SIUG TEST RESULTS

HYDRAULIC CONDUCTIVITY AQUIFER* TRANSMISSIVITY
THICKNESS

WELL

FT/MIN | GAL/DAY/FT? TOTAL | UNCON- BEDROCK FT2/MIN GAL/DAY/FT

(FT) SOLIDATED (FT)

aM-4 2.67 X 1073 28.84 5.6 . 3.70 1.90 1.49 X 1073 161.50
-6 6.58 X 1073 70.84 4.6 1.60 3.00 3.03 X 1072 325.86
AS 1.00 X 1073 10.77 3.7 3.7 0 3.7 X 1073 39.85
@M-12 2.97 X 1073 32.03 3.5 3.5 0 1.04 X 1072 112.10
aM-14 1.45 X 1072 156.32 2.5 2.5 0 7.27 X 1072 390.80
@1-16 3.91 X 1074 4.22 11.0 2.00 9.00 4.30 X 1073 46.42

NOTES: Aquifer thickness comprised of unconsolidated and bedrock lithology, thus, the calculated K & T
values represent a composite of the hydraulic properties for these two media.




TABLE 18

PRECIPITATION DATA FROM NATIONAL WEATHER SERVICE BUREAU AT.-
MOLINE AIRPORT FOR 1987

MONTH

DAY _JAN FEB MAR APR MAY JUN JUL  AUG SEPT OCT  NOV  DEC
1 .28 0 .18 T 0 .20 0 0 0 0 .61 Tr
2 Tr 0 0 0 .23 Tr 0 0 0 0 .01 Tr
3 0 0 0’ 0 Tr 0 0 .09 0 0 0 02
4 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 .15 0 0 Tr 0 0
6 Tr 0 0 0 0 0 .20 0 .10 .02 Tr .28
7 0 0 0 0 0 0 Tr 0 .19 0 .09 .10
8 r 0 0 0 0 0 11 2.03 0 0 Tr .18
9 . .29 0 Tr 0 0 1] 0 0 0 Tr Tr 04
10 .01 0 0 Tr 0 .02 .03 Tr Tr .02 0 0
1" 0 0 0 Tr 0 .04 0 0 0 0 0 .03
12 0 o .1 0 0 0 Tr 0 07 0 0 0
13 0 Tr .02 63 0 0 02 73 Tr 0 0 0
14 g .03 32 12 0 0 .72 1.36 0 Tr 0 22
15 0 0 .19 0 0 0 1N .16 03 Tr .02 90
16 -0 0 0 Tr 0 0 0 7 .29 .09 78 Tr
17 .10 0 0 0 Tr 0 0 0 .08 0 22 8}
18 Tr 0 .23 0 0 0 Lx Tr Tr .02 .01 Tr
19 0 0 Tr 0 Tr .02 0 0 Tr .09 0 1.39
20 0 0 0 0 2.15 .14 0 .08 T .03 0 .18
21 Tr .04 0 46 03 0 r 3.55 .04 0 0 0
22 Tr 0 0 .04 1] 0 0 .02 0 0 .05 0
23 0 0 .05 .01 0 0 0 0 0 .21 0 Tr
24 V] 0 .56 0 Tr 0 Tr .02 0 08 .34 04
25 1] 0 .19 0 .16 .80 0 3.38 0 0 .05 0
26 0 0 Tr .19 0 0 0 3.05 0 a5 Tr o]
27 .07 Tr .01 0 .37 0 .18 .05 0 0 .26 66
28 Ir .82 .69 0 0 0 Tr Tr .31 0 77 42
29 .16 .02 0 Tr- .2 .39 0 0 0 .12 Tr
30 Tr 0 0 Tr - .08 Tr 0 0 0 Tr Tr
3 Tr 0 .38 0 0 .18 Tr
Monthly

Total .91 89 2.57  1.49 3.35 1.54 1.9 15.23 1.11 79 3.33 4.46
Monthly

Normal | 1.64 1.30 2.77 3.97 4.21 4.32 4.88 3.76 3.7 2.70 1.96 1.92
Departure

From

Normal =73 -.41 -.20 -2.48 -.86 -2.78 -2.97 +11.47 -2.63 -1.91 +1.37 +2.54

All precipitation data reported in inches of water.
Tr = Trace amount.

GERAGHTY ¢ MILLER.INC.




TABLE 19

PRECIPITATION DATA FROM THE NATIONAL WEATHER
SERVICE BUREAU AT MOLINE AIRPORT FOR 1988.

MONTH
DAY JAN FEB MAR  APR  MAY  JUN  JUL AUG  SEPT  OCT  NOV  DEC
1 0 0.09 0 0 1] 0 0 0 0 0.70 0 TR
2 0 TR 0 0.27 4] 0 TR 0 0 0.05 0 0
3 TR 0.13 0 0.32 g 0 0 0 0.03 R 0 0
4 TR 0.01 0 0 0 0 0 0.29 0.01 0 0.27 0
S 0 0 0 0.02 0.75 0 0 0 0 0 0.06 0
6 0 1] 0 0.34 "] Q Q 0 Q Q TR 0
7 0 0 TR 0 0 0 0 0 0 0 0.04 0
8 0 0.07 TR 0 0 0.38 0 0.59 0 0 0 0
9 TR 0.01 0 0 0.03 ] 0 0.03 0 0 0.37 0
10 0 0.51 0 TR 0 0 0.26 0.36 0 0 TR 0
1" 0 0.03 0.03 0 0.2 0 0 0 0 0 0 0
12 TR TR TR 0 0.10 0 0 0 0 0 0.78 0.01
13 0 TR TR 0.01 TR 0 0 TR 0 0 0 0
14 TR 0.2 TR 0 Y] 0 0.29 0 0 TR o} 0
15 0 0.01 TR 0 0.04 0 0 0 0 0 0.34 0
16 0 0.01 0 0 0 0 TR 0 0.12 0.01 0 TR
17 0.21 0 TR 0 0 Q TR 0 TR 0.57. 0 TR
18 0 0 0 0 0 TR TR 0.17 1.18 0.01 0.03 0
19 1.02 TR TR 0 0 0 0.02 0.0 0.21 0 0.17 0
20 0.01 TR 0 0.01 0 0 0 0 0 0.40 TR 0.09
21 TR TR 0 0.23 1] 0 0 0 0 0.01 0 0
22 TR 0 0 TR 0.02 TR 0 1.77 TR 0.49 0 0.36
23 0.09 TR TR TR 1.14 0 0 TR 0 0.13 0 0
24 0.06 0 1.13 0 0 0.22 0 0 0 0 0 0.05
25 0.05 0 0.05 0.06 0 0 0 0 0 0 0.15 0
26 0 0 TR 0.10 0 0 0 0.02 0 0 0.90 0.37
27 TR 0 0 TR 0 0 0 1.65 0.05 TR TR  0.69
28 0 0 0.9 0 0 0 0 0 0.34 0 0.03 TR
29 0 0 0.23 0 0 0.56 0.68 0 0 0 0 0
30 0 0 0 0 0 0 TR 0.03 0 TR 0
3 0.30 0 0 : 0 0 0 0
Monthly 1.76  1.08 2.36 1.36 2.32 1.16 1.79 4.89 1.97 2.37 3.1 1.57
Total
Monthly 1.64 1.30 2.77 3.97 4.21 4.32 4.88 3.76 3.74 2.70 1.96 1.92
Normal
Departure [+0.10 -0.22 -0.41 -2.61 -1.89 -3.16 -3.09 +1.33 -1.77 -0.33 +1.18 -0.35
From
Normal

All precipitation
TR - Trace amount.

data reported in inches of water.

GERAGHTY ¢ MILLERUINC.




TABLE 20

VERTICAL FLUX CALCULATIONS FOR
MEAN ANNUAL CONDITIONS AT THE
ALCOA-DAVENPORT WASTE SITE

Vertical
Vertical Flux Vertical Head Flux'
Polygonal Difference (ft) (gal/day)
Element ID 1987 1988 1987 1988
Va 27 33 1230 1509
Vb 36 38 2080 2201
vc 25 31 2048 2531
vd 20 27 1912 2566
Ve 33 40 2091 2520
VE ' 20 27 : 709 952
Vg 22 29 879 1178
Vh 22 - 30 435 575
Vi 24 31 1551 2000
TOTAL FLUX 12,939 16,036

' Assumes a vertical hydraulic conductivity of 0.004 ft/day and a

uniform 60-ft thick confining unit.

TOTAL FLUX PRECIPITATION
Q RECHARGE
(gal/day) (gal/day)
1987 12,939 17,317
1988 16,036 12,674

GERAGHTY & MILLERUINC.



TABLE 21
VERTICAL FLUX CALCULATIONS FOR
MEAN NONPUMPING AND PUMPING CONDITIONS
-AT THE ALCOA-DAVENPORT WASTE SITE .

Nonpumping Conditions

Vertical
Vertical Flux Vertical Head Flux'
Polygonal Difference (ft) (gal/day)
Element ID 1987 1988 1987 1988
Va . . 3 4 140 173
Vb 19 11 1113 631
vc 1 3 88 217
vd 1 C2 , 144 162
Ve 13 14 859 858
vVE 1 | 1 23 9
Vg 2 2 N 95 78
Vh 2 1 40 30
Vi -0.01 =-0.2 -1 -11
TOTAL FLUX 2,504 2,147
Pumping Conditions
Vertical
‘Vertical Flux Vertical Head . Flux'
Polygonal Difference (ft) (gal/day)
Element ID 1987 1988 ' 1987 1988
Va 63 68 2872 3081
_ Vb 73 72 4123 4069
ve 62 67 4953 5363
vd 48 49 4383 4531
Ve 60 62 3736 3851
vE 47 49 1640 1706
Vg 47 52 1895 2064
Vh 50 53 951 1015
Vi 56 59 3546 3755
TOTAL FLUX 28,100 29,437

! Assumes a vertical hydraulic conductivity of 0.004 ft/day and a

uniform 60-ft thick confining unit.

GERAGHTY & MILLER.INC.



TABLE 22

HORIZONTAL FLUX CALCULATIONS
FOR MEAN ANNUAL CONDITIONS
AT THE ALCOA-DAVENPORT WASTE SITE

Horizontal
Horizontal Flux Hydraulic Gradient Flux'

Curvilinear (gal/day)
Element ID _ 1987 1988 1987 1988
HDPE 1 0.012 0.006 231 114
-HDPE 2 0.008 0.009 149 172
HDPE 3 0.013 0.011 192 168
HDPE 4 . 0.041 0.016 967 379
TOTAL FLUX 1540 833

' Assumes a horizontal hydraulic conductivity of 4.76 ft/day and

a uniform thickness of 1 ft.

GERAGHTY & MILLERINC. 'x



TABLE 23

SENSITIVITY ANALYSIS ON VERTICAL
FLUX CALCULATIONS FOR
MEAN ANNUAL CONDITIONS

AT THE ALCOA~DAVENPORT WASTE SITE

Vertical Vertical
Vertical Flux Flux’' Flux®
Polygonal (gal/day) (gal/day)
Element ID 1987 1988 1987 1988
Va 164 202 1846 2265
Vb 278 294 ' 3120 3302
Ve 274 339 3073 3797
vd 256 343 2869 3850
Ve 280 337 3138 - 3780
VE 95 127 1064 1429
Vg 118 158 ’ 1319 1768
Vh 59 77 654 863
Vi 208 268 2327 3001
TOTAL FLUX 1,731 2,145 19,409 24,055

' Assumes a vertical hydraulic conductivity of 5.35e-4 ft/day and

a uniform 60-ft thick confining unit.

2 Assumes a vertical hydraulic conductivity of 0.006 ft/day and a

uniform 60-ft thick confining unit.

GERAGHTY o7 MILLER.INC..



TABLE 24

SENSITIVITY ANALYSIS ON VERTICAL
FLUX CALCULATIONS FOR
MEAN NONPUMPING CONDITIONS
AT THE ALCOA-DAVENPORT WASTE SITE

Vertical Vertical
Vertical Flux Flux' Flux®
Polygonal __(gal/day) (gal/day)
Element ID 1987 1988 1987 1988
Va 19 23 211 259
Vb | 149 84 1671 946
Ve 12 29 133 326
vd 19 22 217 243
Ve 115 115 1288 1287
VE 3 1 35 14
Vg 13 11 _ 142 117
Vh 5 4 60 45
Vi -0.1 -2 -1 -17

TOTAL FLUX 335 287 3,755 3,220

! Assumes a vertical hydraulic conductivity of 5.35e-4 ft/day and

a uniform 60-ft thick confining unit.

2 Assumes a vertical hydraulic conductivity of 0.006 ft/day and a
uniform 60-ft thick confining unit.

GERAGHTY & MILLERVINC.




TABLE 25

SENSITIVITY ANALYSIS ON VERTICAL
FLUX CALCULATIONS FOR
MEAN PUMPING CONDITIONS

AT THE ALCOA-DAVENPORT WASTE SITE

Vertical Vertical
Vertical Flux Flux' Flux?
Polygonal - (gal/day) (gal/day)
Element ID 1987 1988 1987 1988
va - 384 412 ' 4308 4622
Vb 551 544 6185 6104
Ve 663" 717 ~ 7430 8046
vd - 586 606 6574 6797
Ve 500 515 5605 5777
VE 219 228 2460 2559
Vg 254 276 2843 3096
Vh 127 136 1427 1523
vi 474 502 ' 5320 5633
TOTAL FLUX 3,759 3,937 42,151 44,156

' Assumes a vertical hydraulic conductivity of 5.35e-4 ft/day and
a uniform 60-ft thick confining unit.

° Assumes a vertical hydraulic conductivity of 0.006 ft/day and a

uniform 60-ft thick confining unit.

GERAGHTY & MILLER.INC.



TABLE 26
HYDRAULIC HEADS AND GRADIENTS IN BETROCK AQUIFER

ADJACENT TO THE MISSISSTPPI RIVER FOR

1987 AND 1988
1987
MEASUREMENT :
LOCATICN JAN FEB MR AFR MAY JIN JUL NG SEPT OCT NOV yoel
MEAN A Cluster |555.36 559.09 562.06 562.54 562.15 539.92 526.39 519.33* 516.33* 512.41 533.61 542.23
HYTRAULIC D Cluster [554.25 559.34 562.86 563.35 561.67 537.75 523.53 511.78 506.84 505.44 529.99 540.99
HEADS Miss River |561.78 561.58 561.88 561,87 561.33 561.32 561.16 561.44 560.83 560.83 562.18 562.30
(FT MSL)
HEAD AtoD -1.11 0.25 0.80 0.81 —0.48 -2.17 -2.86 -7.59 -9.49 —6.97 -3.62 -1.24
DIFFERENCE  Miss River |
(FT) to
: A Cluster | -6.42 -2.49 0.18 0.67 0.82 -21.40 -34.77 —-42.07 -44.5 -48.42 -28.57 -20.07
HYIRAULIC A to D -1.11x1073 2.5x107¢ 8.0x1074 8.10x107%  —~4.8x107¢  —2.17x1073  -2.861073 -7.59x1073 9.49x1073  -6.97x1073 -3.62x1073  -1.24x1073
to
A Cluster | -1.28x102 -4.98x1073  3.64x10%  1.34x1073  1.64x1073 —4.28x1072 -8.95x1072 -8.41x1072 -8.90x1072  -9.68x1072 -5.72x1072 —4.01x1072
1988
MEASUREMENT
1OCATTON JAN FEB MAR AR MAY JN JUL A SEPT ocT NV [EC
MEAN A Cluster [552.41 560.89 562.92 562.85 545.30 531.37 516.76 513.82 512.33 513.78 515.13 N
HYTRAUIIC D Cluster [551.14 561.89 563.63 563.59 544.88 525.91 $11.73 502.70 505.74 507.89 510.93 N4
HFADS Miss River [562.38 561.88 562.50 562.56 561.55 561.36 560.98 560. 96 561.18 561.18 560.98 561.60
(FT MSL)
HEAD AtoD -1.27 1.00 0.71 0.74 —-0.42 -5.46 -5.03 -11.12 -7.00 -5.89 -4.2
DIFFERENCE Miss River
to
A Cluster | —9.97 -9 0.42 0.29 -16.25 -29.99 —44.24 -47.14 -48.85 -47.40 —45.85
' .
HYDRAULIC A to D -1.27%1073  1.00x1073  7.1x107%  7.4x107%  ~4.2x107% -5.46x1073  -5.03x1073 -1.11x1072  -7.0x1073 -5.89x1073  ~4.2x1073
GRADIENTS Miss River
e |
A Cluster | -1.99x10™2 -1.98x10™3  8.4x1074 5.8x107%  -3.25x1072  6.0x1072 8.84x1072 -9.43x1072 -9.77x1072  -9.48x1072 —9.17x10°2



TABLE 27

ESTIMATICN OF GRWND-WATER FIUX RATES BETWEEN THE
BETROCK AQUIFER AND THE MISSISSIFPPI RIVER AT THE
AILCCA-DAVENFCRT PLANT DURING 1987 AND 1988

1987
K JAN FEB MAR AR MAY JN NG SEPT ocT NV [EC
(GR/FT)  (
HYTRAULIC
GRADIENT -1.11x1073  2.5x107%  8.ox10%  8.1a07%  —d.8x107? -2.17x1073 ~7.59x1073 -9.49x10™3  —6.97x1073 -3.62x1073 -1.241073
I 35 -3.31x104 746008 23900 2,400 -1.43x10% —6.47x004 -2.26x10°  2.83x10°  -2.08x10° -1.08x10° -3.70x10%
II 45 ~.26x108  9.59x10°  3.0ma0t  3.11a0f  -1.8ax10%  -8.32a0% -2.91x10°  -3.64X10°  —2.67x10° -1.39x10° —4.75x10%
1988
K A JAN FEB MAR AR MAY JWN A SEPT ocr NV hoel
(GR/FT?)  (FT2)
HYTRAULIC :
GRADIENT “1.27x1073  1.0073 7.1x107%  7.400% —~.20x107¢ -5.46x1073 -1.113102 -7.01073  -5.89x1073 —4.2q073 N4
I 35 37904 2.9ma0? 2.12a00 2.21x10% -1.25%10%  -1.63x10° -3.31x10°  -2.09x10°  -1.76x10°  -1.25x10° N
II 45 —a.87a0%  3.8pa0t 27200 2.80a0% -l.61a0%  -2.09110° -1.930° —4.23x10° -2.68x10°  -2.26x10° -1.61x10° N1
NOIES

All flux rate units provided in gallans.

1.

Flux rates calailated using lower boudary hydraulic conductivity, K, (35 gpd/ftz)
II. Flux rates calaulated using upper bourdary hydraulic conductivity, K, (45 gpi/ftz)

Negative values imdicate that ground-water flux is directed toward the center of the Alcoa Plant fram the river.

Fositive values are shown in bold pring amd imdicate that ground-water flux is directed toward the river fram the Alcca Plant.

28B/TBL-27.WP4



TABLE 28

ESTIMATED MAXIMUM GROUND-WATER FIUX TO THE
MISSISSTPPI RIVER FROM THE BEDROCK AQUIFER,
AICOA-DAVENPORT PIANT

AVERAGE DAILY
IOW K HIGH K DURATION OF FIDX
FLUX VOILUME FLUX VOLUME FILUX CONDITIONS LOW K HIGH K MEDIAN
(GALLIONS) (GALLONS) (DAY) (gal/day) ° (gal/day) (gal/day)
1987 1,700,000 2,280,000 93 days 18,280 24,515 21,398
1988 1,570,000 1,990, 000 80 days 19,625 24,875 22,250

NOTES: Flux Rates Provided for only that Portion of the Bedrock Aquifer
which may Contain Waste-Site VOCs (see Figure 50).

28B/TBL~28.WP4



TABLE 29

MEAN VOC CONCENTRATIONS AT THE ALCOA-DAVENPORT WASTE SITE™'
(Concentrations in ppb)

ocCT. APRIL OCT. MAY OCT. APRIL COMBINED HIGH
1986 1987 1988 1989 MEAN MEAN
vinyl Chloride 9.8 (12.2)] 3.6 (6.0) 14.6 (17.0)|12.0 (14.4) ND (4.0) 38.2 (15.35)| 13.0 (15.4)| 38.5
1,2~DCE 41.8 (42.6)112.4 (14.8) 36.8 (37.6)!26.6 (28.2) 15.3 (16.7)|130.0 (130.2)| 43.8 (45.0)( 130.2
other vocs* . 1.0 (4.2) | ND (4.0) 1.0 (4.2) 1.2 (4.4) ND (4.0) 0.4 (0.8) 0.6 (3.6) | 4.4
Toluene 2.4 (4.8) | ND (4.0) 1.4 (4.6) | ND (4.0) 3.3 (6.0) 1.0 (1.3) 1.4 (4.1) 6.0

NOTES: ND = Not Detected
* 1,1-DCE; 1,1-DCA; TCE; and chloroethane.
* For wells AS, GM-4, GM-6, GM-10, and GM-12
Mean Concentration Calculated Using Concentration; in Table 4.0.

Numbers in parentheses Represent the Mean Concentration Using the Concentrations in Table 4.0 Plus
Adding Finite Concentrations for Nondetection (Equal to Approximately 1/2 Lab Detection Limit).

28B/TBL-29.WP4



TABLE 30

ESTIMATED VOC AND PCB LOADING RATES
TO THE MISSISSIPPI RIVER FROM THE

ALCOA-DAVENPORT WASTE SITE

I II 11T v
OONCENTRATIONS OONCENTRATIONS LOADING RATE TO RIVER ANNUAL, I0ADING
COMPOUNDS AVERAGE  WORST CASE AVERAGE WORST CASE AVERAGE WORST CASE TO RIVER
A (ug/1) B A (lbs/gal) B C (lbs/day) D E (lbs) F
Vinyl chloride 15. 40 38.5 1.28 X 1077 3.22 X 10”7 .97 X 1074 9.97 X 1074 .072 0.36
1,2-DCE 45.0 130.2 3.76 x 10~/ 1.09 x 10°° .79 x 1074 3.37 x 1073 0.211 1.23
other vocst 3.6 4.4 3.01 x 1078 3.68 x 1078 .64 X 1072 1.14 x 1074 0.017 0.04:
Toluene 4.1 6.0 3.43 x 1008 5.02 x 1078 .28 x 107 1.55 x 1074 0.019 0.05
PCBs
18.0% 1.50 x 10~/ 1.50 x 10~/ .31 x 1074 4.64 x 1074 0.084 0.16
54.0 4.51 x 10~7 4.51 x 1077 .95 x 1074 1.40 x 1073 0.254 0.51
NOTES: 1) Values in column II multiplied by flux rate discharging to river to obtain values in column II

2) Values provided in I and II determined using:
A cumulative mean values (Table 29)
B high mean values (Table 29)
3) Values provided in II detemmined using 1987 flux rates:

average:
worst case:

1540 gpd
3096 gpd

4) Annual loading values computed for 365 days

E:
F:

average
worst case

* Other VOCs: 1,1-DCE; 1,1-DCA; TCE; and, chloroethane
PCBst Represent solubility range of PCBs in water

18.0 ug/1
54.0 ug/1

28B\tb1-30.wp4



MEAN VOC CONCENTRATIONS WITHIN THE

IABLE 31

FRITN OF THE BETROCK AQUIFER

DONNGRADIENT FRCM THE WRSTE SITEY

(Concentrations in ppb)

1985 1986 1987 1988 1989 MAXTM.M
March Decerber Octaber Axil Octaber May octaber Ppril MEAN QONCENTRATIONS
Vinyl

" (hloride 4.75 (7.75)} 13.25 (16.25) |31.86 (33.57)]42.29 (43.43)] 13.14 (16.0)|15.13 (19.50)| 55.43 (57.14) |100.63 (102.63) 34.56 (37.03) 102.63
1,2~ )

Dichloroethene . [91.0 (92.0) [120.75 (122.75)| 89.86 (91.0)]94.71 (95.85){22.86 (27.43)]27.13 (28.13)|111.57 (112.14)|199.88 (201.38) 94.72 (96.34) 201.38
Other VOCs* ND (4.0) ND (4.0) 17.43 (20.29)|18.57 (20.28) [10.57 (13.43)}19.63 (25.13)| 42.43 (48.15) | 73.75 (78.75) 22.80 (26.75) 78.75
Toluene ND (4.0) 10.25 (13.25) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (3.56) 1.28 (5.10) 13.25
Tetrachloroethane | ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) 0.88 (4.38) | 61.43 (64.85) | 67.50 (70.56) 16.23 (19.97) 70.56
1,1,1~

Trichlcroethane | ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) ND (4.0) 0.75 (3.81) 0.09 (3.98) 3.98
Berzere ND (4.0) ND (4.0) 1.0 (4.43) ND (4.0) ND (4.0) 1.5 (5.00) | 2.71 (5.88) 2.25 (5.25) 0.93 (4.57) 5.88

ND = Not Detected

* Far well clusters A, B, D, and B#6

* 1,1-DCE; 1,1-DA; TCE, and chloroethane

Gompounds in Bold Print Represent Non Waste-Site VOCs
Mean Cocentratians Caladlated Using Gonocertrations in Table 6.0

Mean Concentrations in Parentheses Calaulated Using Concentrations in Table 6.0 Plus Substitutions for Hondetection

thl-mea.n2




! TAE 2

ESTIMATED VOC LOADING TO THE MISSISSIPPI RIVER
FROM THE BEDROCK AQUIFER BENEATH THE
ALCOA-DAVENFORT PLANT

I 11 11T v
1OADING RATE TO RIVER

CONCENTRATIONS (ug/1) CONCENTRATIONS (1bs/gal) (1bs/day) ANNUAL LOADING

COMPOUNDS AVERAGE WORST CASE AVERAGE WORST CASE AVERAGE WORST CASE TO RIVER (1lbs)

A. - B - A B c D E F
Vinyl chloride 37.03 102.63 3.10 X 1077  8.58 X 1077 6.63 X 1073 2.10 X 1072 0.62 1.96
1,2-DCE 96.34 201.38 8.07 X 1077 1.68 X 1076 1.73 X 1072 4.12 X 1072 1.60 3.83
Other vocst ' 26.75 78.75 2.24 X 1077 6.58 X 107/ 4.79 X 1073 1.61 X 1072 0.45 1.50
Toluene 5.10 13.25 4.26 X 1078 1.11 x 1077 9.12 X 1074 2.72 X 1073 0.08 0.25
FCE 19.97 70.56 1.67 X 10~7 5.91 X 1077 3.57 ¥ 1073 1.45 X 1072 0.33 1.34
1,1,1-TCA 3.98 3.98 3.33 X 1008 3.33 x 1078 7.13 x 1074 8.16 X 1074 0.07 0.08
Benzene 4.57 5.88 3.82 X 1078 4.92 X 1078 8.17 X 1074 1.21 X 1073 0.08 0.11

NOTE: 1) Values in column IT multiplied by flux rate discharging to river to determine values in colum III
2) Values provided in I and II determined using the following:
A concentrations represent cumulative mean values (Table **)
B concentrations represent high mean values (Table **)
3) Values provided in IIT determined using the ground-water flux volumes computed for 1987:
min. 18,300 gpd, max. 24,500 gpd, median 21,400 gpd
The loading rates provided under C were conmputed using median flux rate for 1987 and A concentrations
" The loading rates provided under D were computed using maximum flux rate for 1987 and B concentrations
4) BAnnual contaminant loading rates provided in IV were computed for the 93 days during 1987 when flux to the river occurred
E values represent average estimated flux rates computed using A and C columns
F values represent worst case estimated flux rates computed using B and D columns
* VOCs in bold print represent non waste-site VOCs i
*other vocs: 1,1-DCE: 1,1-DCA; TCE; and Chloroethane TBL~32.WP4



TABLE 33

SUMMARY OF VOLATILE ORGANIC COMPOUND CONCENTRATIONS
IN MILL WATER SAMPLES COLLECTED AT ALCOA - DAVENPORT
WORKS PLANT WATER RECLAMATION FACILITY AND
COOLING TOWER APRIL AND AUGUST, 1989

VOCs 1 ' 2 3
4/89 8/89 4/89  8/89 4/89  8/89
Vinyl chloride 16.0 2.0 13.0 - - -
1,1-Dichloroethane 2.0 - 2.0 - - -
1,2-Dichloroethylene (total) 12.0 9.0 8.0 7.0 - -
Chloroform | 33.0  24.0 32.0  19.0 17.0 4.0
Bromodichloromethane 1.0 3.0 1.0 2.0 - -
Trichloroethene " 16.0 11.0 14.0  10.0 - -
Tetfachloroethene 28.0 _500.0 26.0 540.0 2.0 21.0

All Concentrations Reported in ug/l.

--- Indicates that the Compound was not Present Above the Laboratory
Detection Limit

1. Water Sample Collected from the Water Reclamation Facility where
Mill wWater is Initially Pumped into the Above Ground Tank.

2. Water Sample Collected from the Water Reclamation Facility where
Mill Water is Discharged from the Above Ground Tank to the Cooling
Tower.

3. Water Sample Collected after Mill Water has Passed through the
Cooling Tower. _ .

Note:

Complete 624 VOC Analysis Performed, Only those VOCs Present Above
Laboratory Detection Limits are Provided here.

GERAGHTY & MILLER.INC. .



TABLE 3

4

Alcoa Davenport Works ISCLT Modeling - Mass Emission Rates and Ambient Air MEGs

Emission Rates MEG (1; T%
Water Reclamation (ug/M3
Volatile Organic Compound# "A” "B” Tank Cooling Tower
Vinyl Chloridex 3.0 13.0 0.002268 0.009828 1200.0
1,1-Dichloroethane#* 0.0 2.0 0.000000 0.001512 ————
1,2-Dichloroethylenex 4.0 8.0 0.003024 0.006048 1880.0
Chloroform 5.0 15.0 0.003780 0.011608 23.0
Bromodichloromethane 1.0 2.0 0.000756 0.001512 81.0
Trichloroethenex 2.0 14.0 0.001512 0.010584 1274.0
Tetrachloroethene 2.0 519.0 0.001512 0.392695 1595.0
"A" - Decrease in VOC concentration (ug/l) in Mill Water at the Alcoa Water Reclamation Facility
between the Intake and Discharge Location in the Above Ground Tank.

"B" - Decrease in VOC concentration (ug/l) in Mill Water at the Alcoa Water Reclamation Facility

After Flowing through the Cooling Tower.

(1) MEG - Toxicity based estimated permissible concentration, based upon health effects.
Volume III

Multimedia Environmental Goals for Environmental Asses

sment,

(2) TLV-TWA - The time weighted average concentration for a normal 8-hour workday and a

40-hour workweel, to which nearly all workers may be repeatedly exposed, day after day,

without adverse healty effects. 1989-1990 ACGIH

(3) TLV/420 - Conversion of ACGIH TLV acceptable workplace exposure value to a

conservative ambient air guideline.

x Represents VOCs detected at the waste site.

Xé;“é)(Z) T%Xé}ﬁg)(S)

13.0 31.0
810.0 1928.6
793.0 1888.1

48.0 116.7
269.0 640.5
339.0 807.1



ESTIMATED VOC OONTAMINATION OF THE MISSISSIPPI RIVER

TABLE 35

FROM ALCOA-DAVENPORT (concentrations in ppb)

SEEPAGE FROM SEFEPAGE FROM COMBINED SEEPAGE FROM WASTE
COMPOUND WASTE S BEDROCK AQUIFERB SITE AND BEDROCK AQUIFER
WORST CASE AVERAGE WORST CASE AVERAGE WORST CASE AVERAGE
Vinyl Chloride 6.65 X 10-3 3.29 x 10-% 4.34 X 1073 6.86 X 1074 1.10 X 1072 1.02 X 1073
1,2- Dichloroethene 2.24 X 1072 9.65 X 1074 8.52 X 1073 1.78 X 1073 3.09 X 1072 2.75 X 1073
other vocs* 7.60 X 1074 7.73 X 107 3.33 X 1073 4.96 X 1074 4.09 X 1073 5.73 X 1074
Toluene 1.03 X 1073 8.80 X 1075 5.63 X 1074 9.43 X 1072 1.59 X 1073 1.82 X 1074
Tetrachloroethene NA NA 3.00 X 1073 3,69 X 1074 3.00 X 1073 3.69 X 1074
1,1,1-TCA NA NA 1.69 X 1074 7.38 X 1072 1.69 X 1074 7.38 X 1075
Benzene NA NA 2.23 X 1074 8.45 X 107° 2.23 X 1074 8.45 X 1072

28B/tb1-35.wp4




TABLE 3
ESTIMATED VOC CONTAMINANTION OF THE MISSISSIPPI RIVER

FROM ALCOA-DAVENFORT (concentrations in ppb)
(Continued)

NOTES:

A 250 foot discharge zone

B 750 foot discharge zone

NA = Not Applicable

Assumptions for Worst Case Scenario:

1) Minimal flow in the Mississippi River (0.027 ft/sec near shore and .136 ft/sec offshore)
2) Maximm mean contaminant loading concentrations and flux rates '

Assumptions for Average Conditions Scenarios:

1) ILow flow rate for the Mississippi River (0.069 ft/sec near-shore and 0.272 ft/sec off-shore
in bedrock aquifer discharge zone);

2) Steady state conditions;

3) Average contaminant loading concentrations; flux rates; ard,

4) No reduction in contamination due to chemical and physical processes.

* 3,1-DCE; 1,1-DCA; TCE; Chloroethane

Campounds in bold print represent non waste-site VOCs

28B/tb1-35.wpa



TABLE 36

ESTIMATED CONTAMINATION
OF THE MISSISSIPPI RIVER WITH PCB AROCIOR 1248
(All Concentrations Reported in ppb)

PCB LOADING FROM PCB LOADING FROM PCB LOADING FROM* CUMUIATIVE ESTIMATED PCB
SCENARTO WASTE SITE BEDROCK AQUIFER RIVER SEDIMENTS CONCENTRATIONS IN RIVER
18.0% 54.0% 18.0% 54.0%
14ORST CASE 3.10 X 1073 9.30 X 1073 NA 6.2 X 1072 6.51 X 1072 7.13 X 1072
2AVERAGE :
OONDITIONS 3.9 X 1074 1.16 X 1073 NA 5.6 X 1073 5.99 X 1073 6.76 X 1073
NOTES:

NA = Not Applicable

1Assumptions for Worst Case Scenario:
1) Minimal Flow in Mississippi River is 0.027 ft/sec (1 .ft/37 sec)
2) Maximm Seepage Rate to River (3096 gpd)

2pssumptions for Average Conditions Scenario: _
1) Conservatively Low Flow in Mississippi River is 0.069 ft/sec (1 ft/14.5 sec)
2) Average Seepage Rate to River (1540 gpd)

18.0% PCB Aroclor 1248 Solubility Limit in Water Most Representative of Site Conditions

54.0" PCB Aroclor 1248 Solubility Limit in Water Based on EPA Literature Value
* PCB Loading Rate to River from Sediments Obtained from YMA FGETS Report (YMA, 1990)
]

28B/tbl-36.wp4



Volatile Organic Com School

Vinyl Chloride 0.002151
1,1-Dichloroethane 0.000123
1,2-Dichloroethylene0.002292
Chloroform 0.003195
Bromodichloromethane0.000573
Trichloroethene 0.001762

Tetrachloroethene 0.032901

TABLE 37

Annual average ground level concentraton results for specific point of interest

Values presented are in units of micrograms per cubic meter

Fence 1

0.002361
0.000201
0.002208
0.003299
0.000552
0.002111
0.053020

[=N ol oieNoNeNe)

Fence 2

.007912
.000686
.007349
.011023
.001837
.007103
. 180397

=N oNoNeNoN Nl

Fence 3

.006271
.000524
.005918
.008799
.001479
.005577
.137912

‘Fence 4

[=NeNoNoNoNelal

x Figure 3-1 illustrates the orientation of the ten fence

.003940
.000236
.004151
.005821
.001038
.003257
.062977

COOO0OCOCO

Fence 5

.003843
.000241
.003998
.005643
.000999
.003205
.064161

SCOOQOO0OQCOO

Fence 6

.004828
.000426
.004449
.006702
.001112
.004355
.112049

[oNoNoNoNaNeRo]

(ug/M3)
Fence 7 Fence 8
.005045 0.004418
.000496 0.000432
.004411 0.003874
.006842 0.005999
.001103 0.000969
.004686 0.004097
.130077 0.113293

line receptors and the school receptor.

RENT A B

Fence 9

0.006941
0.000580
0.006547
0.009737
0.001637
0.006175
0.152792

Fence 10

0.
.000148
.007214
.009412
.001803
.004345
.041631

COCOO0O

005927



TABLE 38

Magnitude of Exposure Resulting from Contact with Contaminants in the Mississippi River as a Result
Discharge from Alcoa Wasle Site, Riverdale, Iowa.

Conservative Conservative
Short-Term "Long-Term Short-Term "Long-~Term
Contaminant "Worst" Conditions" "Worst" Conditions”
1]
Vinyl chloride 1.10E-05 1.02E-06 1.17E-09 1.08E-10
1,2-Dichloroethene 3.09E-05 2.75E-06 3.28E-09 2.92E-10
Other Chlorinated VOCs#% 4.09E-06 5.73E-07 4.34E-10 6.08E-11
Toluene 1.59E-06 1.82E-07 1.69E-10 1.93E-11
Tetrachloroethene 3.00E-06 3.69E-07 3.18E-10 3.92E-11
1,1,1-Trichloroehtane 1.69E-07 7.38E-08 1.79E-11 7.83E-12
Benzene 2.23E-07 8.45E-08 2.37E-11 8.97E-12
PCBs (54 ppb sol.) 7.13E-05 6.32E-05 7.57E-09 6.71E-09
CDI = A+B
A = (SWC) (SA) (WFR) (EVD) (EF) (EXD) (uc [1])
(BW) (UC[2])
B = (SWC) {(SA) (WIR) (EF) (EVD) (EXD)
(BW) (UCf2]) (ucf3])
BW fc) Adult body weight (kg).
CDI [bl Chronic daily intake (mg/kg bw/day).
EF { Event frequency (days/year).
EVD [e] Event duration (hrs/event).
EXD [ Exposure duration (years/lifetime).
SA [g] Surface area available for contact (cm2).
SWC [ Surface water concentration (mg/1).
ucC { Unit conversion (1E-6 1l/mg).
uc [ Unit conversion (27,375 d/lifetime).
uc [ Unit conversion (1000 ml/1}).
WFR I Water flux rate (mg/cm2.hr).
WIR [i Water ingestion rate (ml/hr).



TABLE 38

Magnitude of Exposure Resulting from Contact with Contamin
Discharge from Alcoa Waste Site, Riverdale,
{Continued)

ts i ississi . . . .
igwg'ln the Mississippi River as a Result

c Assumes an adult weighs 70 kg.

d An adult waterskis in this water 51 days/year. .

e Assumes adult waterskis for 3 hr during which times he/she falls in water 6 times and spends 10 min., in water (! hr/event)
f An adult waterskis in this water during ages 15-40 (for 25 yrs/lifetime).

g For exposure to water, available surface area is the whole body or 19,000 cm2. (USEPA, 1988a).

h Water flux rate is assumed to be 0.5 mg/cm2hr.

i Gulping map result in an intake of 150 ml/hr (3 times the normal assumed gulping intake of 50 ml/hr [USEPA, 1989al).

% Includes 1,1-dichloroethene, 1,1-dichloroethane, trichloroethene and chloroethane.



TABLE 39

INHALATION EXPOSURE DOSES FOR AIR AFFECTED BY THE .

Contaminant

Bromodichloromethane
Chloroform
1,1-Dichloroethane
1,2-Dichloroethene
Tetrachloroethene
Trichloroethene
Vinyl chloride

Exposure Dose

RIVERDALE, I0OWA

Concentration Exposure
in Air [a] Dose
(ug/m3) (mg/kg bw/d)
0.001837 1.5E-07
0.011023 9.1E-017
0.000686 5.6E-08
0.007349 6.0E-07
0.180397 1.5E-05
0.007103 5.8E-017
0.007912 6.5E-07
Concentrations in air are for the position designated "Fence 2", Table

(IR) (CONA) (RLIF) (EXD)(UC)
(LIF)(BW)

Body weight (70 kg) (USEPA, 1988a).

Inhalation rate (0.6 m3/hr). Assumes light
activity (USEPA, 198%a). .

Concentration in air (ug/m3).

Exposure duration (24 hours/day).

Lifetime (27,375 days) (USEPA, 1989a).

Lifetime in residence (30 years or 10,950 days)
(USEPA, 1989a}.

Unit conversion (0.001 mg/ug).



TAHLE 40

ACCEPTARIE DOSES, CANCER FOTENCY FACTORS, AND

U.S. ENVIRCNMENTAL PROTECTION AGENCY CANCER CIASSTFICATICN OF
CNTAMINANTS DETECTED AT THE ALCDA WASTE STTE, RIVERCAIE, ICWA

AR g
(m/ky/day) Cancer
Oontaminant Oral Inhalation ~ Qral Irhalation Classification
Aroclar 1248 0.0001°%  (0.0001) 7.7° (7.7) =2
Benzere 0.0007¢ 0.0007¢ 0.029 0.029 A
Chlarofarm 0.01 (0.01) 0.0061 0.081 B
1, 1-Dichlaroethane** 0.19 0.1 0.0914 (0.091) 5%
1,1-Dichlaroethene 0.009 (0.009) 0.6 1.2 c
c-1,2-Dichlaroethene 0.01¢ (0.01) - - D
t-1,2-Dichlaroethene 0.02 (0.02) - - D
Toluene 0.3 1.cd - - D
Tetrachloroethene 0.01 (0.01) 0.0519 0.00334 B
1,1,1-Trichloroethane 0.09 0.3 - - D
Prichloroethene 0.0074f  (0.0074) 0.011 0.013 B
Vinyl Chlaride 0.00139  (0.0013) 2.4 0.2953 A
a i Source of ADs ard g*s was IRIS unless otherwise noted. If data for
the inhalation route were not available, the aral data were used
(urber in parenthesis).
b USEFA, 1988b.
c USEFA, 1986b.
d USEPRA, 1989C.
e Based an the proposed MOIG.
£ USEFA, 1987.
g Dow Chemical Co., 1984.

*
*

~Althaxh the USEPA (1989c) llstslllIAasaBzmrcn'oge\basedon

its strwctuiral similarity to 1,2 DA, it should be noted that this
designation has not been verified.

GERAGHTY o MITLLER [iv



TAHLE 41

TOXTICITY SUMVARTES FOR (UNTAMINANIS CETECTED AT
THE ALOCA WASTE STTE, RIVERDAIE, ICWA

Chronic Taxicity

Carcinogenic
Potential

Effects

Aroclar 1248

Chlarcvethane

Chlarofarm

Primarily certral nervous system
(OS) effects such as dizziness,

+exhiliration, nmausea, vamiting,

headache, staggering, loss of
balance, narcosis, cam, ard
death. Effects are rapidly re-
versible amd concentration-

deperdent.

S ad cardiac depressian, ard
nausaa at high inhalation doses
(>20,000 ppm) .  Has caused death
in huans when used as an anes-
thetic. Also may irritate eyes
ard skin. Kidrney amd liver

effects reported in animals.

Chlarofom was previously widely
used as an aresthetic because of
its nmaroctic effect. Prenarcosis
central nervaus system effects
include dizziness, giddiness, amd
exhilaration. Post-narcotic
effects include mental dullness,
fatigue, headaches ard nausea.

Hematological poison causing
aplastic anemia, immme system
depression, and suaoq;tlb].hty
to tuberaulosis and pramonia.
Terminal evertt in severe benzere
taxicity is often aaute over-

No nanrcancer effects reported
in 2—year stixdy of rats exposad
to 15,000 gan. Mild kidney
effects and hyperactivity re-
ported in mice exposed to
15,000 pon far two years. One
report of narootic use in
huans irdicated cerebellar

dysfunction vhich was reversible.

(hronic administration of
chloroform has resulted in
kidney and liver disarders.

Hepatocellular carcinmams
produced in rats.  Evidence
irdicates that FCBs praboably act
as pramoters. Insufficient
evidence to classify as a

huen carcinogen.

Berzene has produced both solid
tumors amd leukemia in rats arally
dosad. Epidemiologic evidence of
increased cancer incidence follow-
ing inhalation exposure. EPA
graup A: Human Carcinogen.

carcinamas and hepatocel lular
carcinamas in famle mice. Bgi-
vocal evidence in rats far
carcinogenicity.

Epidemiologic studies suggest
that chlorofarm and other tri-
halamrethanes in the drinking-
vater siupply may be associated
with increased bladder cancer in
humans. These reparts do not
establish causality. A dose-
related increase in kidney
epithelial tumars in rats and
hepatocellular carcimmas in mice
has been doserved.

Fetotoxic bat not
likely teratogenic.
Most mitagenic stidies
have been necative.

Iow levels of benzere
do ot elicit (NS
effects no matter how
loyg the exposure.

Bpivocal evidence far
ganotaxic effects. No
evidence far reproduc-
tive ar develgmental
effects.

(hloroform is not muta-
genic in bacterial
assays. Oral doses
which result in matermal
toxicity result in mild
fetal toxicity, in the
form of reduoed birth
weight.



Tau E 41

TOXICITY SUIMMARTES FCR QONTAMINANTS [CETECTED AT
THE AIQ0A WASTE STTE, RIVERIALE, IOWA

(Contimed)

aaute Taxicity

Chranic Taxicity

Carcirnogenic
Fotential

Effects

1,1-Dichlaro~ Imhalation exposure results

in O depression ad skin
irritation, drowsiness, ur

1,1-Dichlaro~ Acute exposure to high doses

c-1,2-Dichlaro-

t-1,2-Dichlaro-

Tetrachloro—

causes (NS depressian.

QS depression, rausea, fatty
liver, amd transient renal

High concentratians have an-

esthetic properties as a result
of S depression. Irritatian
of eyes and respiratary system.

Shart-temm irhalation expos—
ure in lumans can result in
degression of the NS charac-
terized by dizziness, impair-
ed manry, onfusion, irrit-
ability "inelriation-like"

high doses (16,000 mg/md)

" caused retarded fetal

develgment in rats.

Neurotaxicity has not been
associated with low-level
chronic expoaure.  Chronic
expoaure to aral doses as

low as 5 my/ky/day caused
liver charnges in rats.

No data availahle for chronic
toxicity. Also irritates skin
and muoous marbranes.

Repeated via inhalation
of 800 repartedly produced
fatty degerration of the liver
in rats. PRossible interaction
with hepatic drug-metabolizing
Very little data are available
ancerning lang-temm exposure,
Hepatotoxdc effects have been
doaumented far lax-term irhala-
tion exposures to workers as
have hepatitis, cirrhosis,
liver—cell necrosis, enlarged
liver, amd k_ldney disease.

Oral exposures in expennental
animals resulted in minor liver
impact in rats.

NCT bicassay inocanclusive for
laboratory animals. No epidemio-
logical evidence in humans.
evidence of hepatotoxicity in
animals.

Causes kidrey tumors (in males
aily) and laukemia in oe shdy
of mice expaosed by irhalation,
but the results of cother stidies

were equivocal ar negative,

Has rot yet been stidied far

carcincgenicity.
effects likely.

No data available.
using E. coli, Salmne-
1la, or mouse bone-
marro cells.

Faud to produce liver cancer in
rats have yielded evidence of
carcingenicity (leskamia). No
epidemiological sthidies conclu-
sively linking human exposure to
carcinogenicity.

Not muitagenic in Ames

Not mitagenic in assays



TABLE 41

TOXICTTY SUMMARIES FCR QONTAMINANTS LCETECTED AT
THE AICCA WASTE STTE, RIVERDALE, IOWA

(Continued)

Qantamirnant

Aarte Taxicity
Sumery

Ghronic Taxicity
Summary

Effects

1,1,1-Trichlaro- Depression of the ONS is the
ethane

Taluene

primary toxic effect in humns
fram short-term, high-level in-
halation exposures. Same have

-been fatal. Aaute, high-level

eqpoamres can also adversely
affect the cardiovascular
resulted in NS depressian ard
castrointestinal upset. It is
irritating to skin; liquid can
e absarbed through the skin.
Arte exposures indicate that
this capoud is relatively
mn-toxic, aside from QNS
effects. The aral IDgs (rats)
is about 11,000 my/kg.

QS effects such as: ﬁt.lgue,

Lorg-term inhalation stidies in
animals resulted in liver
changes. Ocagaticnal stidies
did not indicate any statistic-
ally significant effects after
prolaged inhalation exposures.
It appears to be no more taxic
uon lang-term exposure than
aaute exposire.  Lag aral doses
given test animals over a 78-week
pericd irdicated little apparent
histopathological change in any
argan.

Chronic exposure to vapars at
200 to 800 ppm associated with
distirkances in mamory, think-

ing, psychanotar skill, visual

acauracy, ard sersarimotar skills.

Cerelral ard cerebellar dysfunc-
tion reparted in chronic albusers
of toluere, as well as hepatic
and remal function charges.
Oral administration to mice at
doses of 260 my/kg has increased
atbryonic lethality, 434 woy/ky
has decreased fetal weight amd
867 my/kg has increased the in-
ciderce of cleft palate.

Recentt NTP study inoonclusive.

No evidence of carcinogenicity.

No eviderce of carcinogenicity.

Byiveocal evidence of
mutagenicity from
bacterial assays.

Not gerotoxic in
Vanmsmysbynany

reports of teratogeuc
effects to humans.



TAELE 41

TOXICTTY SIMMARIES FOR OONTAMINANTS [CETECTED AT
THE AI{OA WASTE STTE, RIVERDALE, IOWA

(Continued)

Oontaminant

Aoute Tadcity
Summary

Cthranic Taxicity
Summary

Carcinogenic
Potential

Effects

Trichlarcethene Manifestation of TCE exposure

Viryl chlaride

in O depression is

demastrated by dizziness,
headache, visual disturbances,
incoordination similar to that
induced by aladhol, tremars,
sleepmas nmsea,andvmut—

sulted in acute kidney failure,
ard liver am cardiovascular
damage. local exposure to
TCE vapors may cause irritation
to eyes, ncse, throat.

At high levels, Q¥ effects
ocoarr, including dizziness,
headaches, egphoria, narcosis
death. Iower doses have
resulted in ataxia, axgestim,
and edam in hugs, ard
hyperemia in liver.

Prolanged coaupaticnal exposure
to vapars (200 to 400 pm) re-
sulted in QNS synptams includ-
ing headache, . dizziness,
tremars, sleepiness, fatique,
were reversible. Lower
exposaures (100 to 200 prm)

to humans resulted in biochemical
changes in liver function. In
test animals, chronic eqosre
m1mtomderate liver

exposures to test animals at
levels greater than 2,000 mg/m
resulted in remal toxicity, hepa-
totadcity, ard neurctaicity.

Reported chronic taxicity symp-
tams of workers include hepato-
toxicity, acro-osteolysis, (NS
disturbances, pulmonary insuffi-
ciecy, cardiovascular taxicity,
am gastrointestinal taxicity.

Has prodioed increase in hepta-
cellular carcinams in mice
Cther tests with mice amd rats
haveprodoed negative resuits.
Huen epidemiological data are
inoaclusive,

Liver angicsarcamas as well as

tumors of the brain, lux, hama-
topoietic tissues, amd lymphopo-
ietic tissues have been associ-
ated with coaupatianal exposure.
Vinyl chloride is reported to be
carcinogenic in rats, mice ard

Mitagenic in sare bac-




TABLE 12

Excess Lifetime Cancer Risk and Hazard Indices Associated with Water Skiing
in Affected Water, Alcoa Waste Site, Riverdale, Iowa.

Cancer Potency Acceptable Excess

SWED [a} Factor Daily Dose Lifetime Hazard

Contaminant (mg/kg/day) (mg/kg/day) {mg/kg/day) Cancer Risk [b] Index [c]
Vinyl chloride ' 1.2E-09 2.3E+00 1.3E-03 2.7E-09 9.0E-07
1,2-Dichloroethene 3.3E-09 - 1.0E-02 - 3.3E-07
Other chlorinated VOCs ([d] 4,3E-10 1.1E-02 7.4E-03 4,8E-12 5.9E-08
Toluene 1.7E-10 - 3.0E-01 - 5.6E-10
Tetrachloroethene 3.2E-10 5.1E-02 1.0E-02 1.6E-11 3.2E-08
1,1,1-Trichloroethane 1.8E-11 - 9.0E-02 - 2.0E-10
Benzene 2.4E-11 7.0E-04 2.9E-02 1.7E-14 8.2E-10
PCBs 7.6E-09 7.7E+00 1.0E-04 5.8E-08 7.6E-05
Total 6.1E-08 7.7E-05

fa]l] SWED is short-term worst case surface water exposure dose (From Table XI.A).
[bl] Excess lifetime cancer risk = SWED x cancer potency factor.

{[c] Hazard index = SWED/acceptable daily dose.

fd] Toxicity values for trichloroethene are used for other chlorinated VOCs.
mg/kg/day Milligrams per kilogram per day.



TABLE 43

Excess Lifetime Cancer Risk and Hazard Indices Associated with Affected Air,
Alcoa Waste Site, Riverdale, Iowa

Exposure Cancer Potency Acceptable Excess
Dose [a] Factor Dose Lifetime Hazard
Contaminant (mg/kg bw/day) (mg/kg bw/day)[-1] (mg/kg bw/day)Cancer Risk [b] Index [c}
Vinyl chloride 6.5E-07 3.0E-01 1.3E-03 1.9E-07 5.0E-04
1,1-Dichloroethane 5.6e-08 9.1E-02 1.0E-01 5.1E-09 5.6E-07
1,2-Dichloroethene 6.0E-07 ° - 1.0E-02 - 6.0E-05
Chloroform . 9.1E-07 8.1E-02 1.0E-02 7.3E-08 9.1E-05
Bromodichloromethane{d] 1.5E-07 8.1E-02 1.0E-02 1.2E-08 1.5E-05
Trichloroethene 5.8E-07 1.3E-02 7.4E-03 7.6E-09 7.9E-05
Tetrachloroethene 1.5E-05 3.3E-03 1.0E-02 4.9E-08 1.5E-05
Total 3.4E-07 2.2E-03

[a]l] Exposure dose from Table X1i.B.

[b] Excess lifetime cancer risk = Exposure dose x cancer potency factor.

[c] Hazard index = Exposure dose/acceptable dose.

[d] Chloroform values (cancer potency factor and acceptable dose) were used for bromodichloromethane.



TABLE 44

TOXICITY OF SELECTED PCBS TO AQUATIC ORGANISMS.

Acute Toxicity
Species

Channel catfish

Channel catfish

Bluegill sunfish

Bluegill sunfish

Channel catfish
(egg to larvae)

Channel catfish
(egg to larvae)

Redear sunfish
(egg to larvae)

Redear sunfish
(egg to larvae)

Fathead minnow
(egg to larvae)

Amphipod
Damselfly

Damselfly

Lecpard Frog
(egg to larvae)

Leopard Frog
(egg to larvae)

Bioassay Test

Aroclor _  ILength
1248 4 days
1254 4 days
1248 4 days
1254 4 days
1242 4 days
1254 4 days
1242 4 days
1254 4 days
1254 4 days
1248 4 days
1242 4 days
1254 4 days
1242 4 days
1254 4 days

Ic  (uw/l)
6,000
12,000

278

2,740

4.2
1.8

3.6

7.7

29 ~ 52
400
200

2.1

1.0

GERAGHTY & MILLERINC

Reference

Stalling & Mayer, 1972
Stalling & Mayer, 1972
Stalling & Mayer, 1972
Stalling & Mayer, 1972

Birge et al., 1978
Birge et al., 1978
Birge et al., 1978
Birge e£ al., 1978
Nebeker et al., 1974

Mayer et al.,b 1977
Nebeker & Puglisi, 1974
Mayer et al., 1977
Mayer et al., 1977

Birge et al., 1978

Birge et al., 1978



Sub~Chronic Toxicity
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Bluegill sunfish
Bluegill sunfish
Bluegill sunfish

Fathead minnow
(egg to larvae)

Cladoceran
Cladoceran
Chronic Toxicity
Fathead minnow
Amphipod
Cladoceran
Cladoceran

Midge

TABLE 44

TOXICITY OF SELECTED PCBS TO AQUATIC ORGANISMS.

1242

1248

1254

1248

1242

1248

1254

1248

1248

1254

1248

1248

1254

1248

1254

(Continued)
15 days 107
15 days 127
15 days 741
30 days 75
15 days 54
30 days 78
15 days 204
30 days 4.7
14 days 2.6
14 days 1.8
Life-cycle 0.2[a}
Life—cycle 3.3[a]
Life-cycle 2.1[a]
Life—cycle 4.3[a]
Life—cycle 0.8(a]

Stalling & Mayer, 1972
Stalling & Mayer, 1972
Stalling & Mayer, 1972
Mayer et al., 1977
Stalling & Mayer, 1972
Mayer et al., 1977
Mayer et al., 1977

DeFoe et al., 1978

Nebeker & Puglisi, 1974

Nebeker & Puglisi, 1974

DeFoe et al., 1978
Nebeker et al., 1974
Nebeker & Puglisi, 1974
Nebeker & Puglisi, 1974

Nebeker & Puglisi, 1974

(a] Chronic values as cited in USEPA, 1980.
ug/1l Micrograms per liter.

GERAGHTY & MILLER INC
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Appendix A

Soil Boring Lithology Logs

A-II

A-III

A-IV

Waste Site Borings
Bedrock Borings
Building Expansion Borings

Production Well Logs



LOG OF BORING NO.

GMB-1

OWNER ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC,
SITE PROJECT NAME
RIVERDALE, I0WA ALCOA MONITORING WELLS
@
H| %
el eal 8 | & |4
B B A 122zl s |3 (S e Description
ol 8]l 5| £ 28] © |5~ |os 8
a|l21a| 2 ¢ |sadl 5 |og|28] = s
Sl 81618 | 2 [268) 3 |z2]58 &8 | &
ol 2| 8| e o |[Doal| = a2 |sal o w
PA —
1 |ss [18] 8 | 50 - FILL - SAND, GRAVEL,
3 ] CONCRETE RUBBLE AND
2 [ss 18] 10] 22 3 CINDERS,
- Gray and Dark Gra
3 1ss |18] 5| 26 5— Y Y
L |ss |18 8 - 5
2 PA— - (9.0)  SEE NOTE #2
10 — Bottom of Boring @ 9.0'
E Auger Refusal @ 9.0'
- NOTE #1:
15— CLAYEY SILT, TRACE SAND,
— Brown
—] NOTE /2:
- WEATHERED LIMESTONE,
—_ Gray
20—:
.
30 —
——
—
onnand

THE STRATIFICATION LINES REPRESENT THE -APPROIIMATE BOUNDARY LINES BETWEEN SOQIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS
W.L| Noae W.S.ORW.D.|None A.B.
W.L. ' B.C.R. A.C.R.
W.L.

BORING STARTED 2/6/81

Terracon Consultants, Inc.

BORING COMPLETED 2/6/81

Cedar Rapids Davenport Dés Moines, A
Kansas City Wichita, XS

RIG Mobile B53 |[FOREMAN JAF

APPROVED TAS [|JoB # 780607

A-I-1




LOG OF BORING NO. GMB-2

OWNER ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC.
SITE PROJECT NAME
RIVERDALE, I0WA ALCOA MONITORING WELLS
3 N
s £l <
etz ~28 2 | |4
Z| €| w| = . |22zl § | @ 8 c Description
al2ls3i 2 & Sacl 5§ |orlesl = ]
Elale| 3| E|B2s| E |o5lEe § | ¢
D I B S @ [50h| 2 a2 |5al o w
HS —
1| ss| 18 =
2 ss|18 - CLAYEY SILT, TRACE GRAVEL,
— SILT, TRACE CLAY, FINE
3| ss|18 [ ga— TO MEDIUM_ SAND,
- Dark Gray and Black
L1ss| 18 -
51ss{18 —
6|ss|is 30/2"" - (9.5)
= 10 — (10.5) WEATHERED LIMESTONE, Gray
:‘ Bottom of Boring @ 10.5!'
— Auger Refusal @ 10.5'
15— .
- 12.7' PVC and Screen set 2/14/81.
— Hole redrilled 2/14/81.
-
PO __—
PSS
3]
-
—
-
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL.
WATER LEVEL OBSERVATIONS BORING STARTED 2/9/81°
W.L| None W.S.ORW.D.| None A.B. Terracon Consultants, Inc. BORING COMPLETED 2/9/81
w.L. B.C.R. A.CR. Cedar Rapids Davenport Des Moines, |A RIG MObi le 353 FOREMAN JAF
Kansas City Wichita, KS -
W.L] et Cave In @ 9.1" APPROVED TAS [JOB # 780607

A-I-2




LOG OF BORING NO.

GMB-3

OWNER ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC.
SITE PROJECT NAME

RIVERDALE, 10WA

ALCOA MONITORING WELLS

3 N
s :\: o
| 2|8 38l £ s |4
o] Q = = - n P
f’ E 'éo E £ Eﬁé é gm L;_ .S Description
al Sl2l 3 % |5ad] 5 |og|e8| = =
ElB|E|[S| 8 |c658( 5 |24l § | 3
sl 2|lalce & (50&| 2 |68 |54l o @
HS
115518115 7 CLAYEY SILT, TRACE SAND,
Dark Gray
2|ss|i8|15] 12 _
3]sspi8 (1812 (5.5) LIMESTONE @ 5.k4'

-—

U[lllllllllTllllllLllTllll it

llllllllll

N
o

llllllrlllllllllrlllllllll

w

Bottom of Boring @ 5.5'

Auger Refusal @ 5.5'

8' PVC and Screen Set 2/14/81.

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES. IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

w.iLl 5.4 w.s.ORwD. s.bag.|
w.L. 8.C.R. ACR.
wW.L.

Terracon Consultants, Inc.
Cedar Rapidas D port Oes Moi 1A
Kansas City Wichita, KS

BORING STARTED 2/9/81

BORING COMPLETED 2/9/81

RiIGMobile BS3 |FOREMAN JAF

APPROVED TAS [joB # /9060/

A-I-3




LOG OF BORING NO.

GMB-4L

OWNER ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC,
SITE PROJECT NAME
RIVERDALE, 10WA ALCOA MONITORING WELLS
4]
| %
o | @ val S . a
s| a]o vszal £ |2 (8 Descrioti
f E wl o cvcl 8 2 _1o_ g escription
2l »n | = i ~ ) @ . 19% =
a a > v S ac b Or |®a < o
elglels| & |22 5 {oalzel 8 | 32
al>|ajel| @ |285 2 |62 |54l o w _ o
HS CLAYEY SILT, TRACE SAND
sl s AND ORGANICS,
ss 11 1 Dark Gray
21ss{15| 5i4o/s5" (3.7) LIMESTONE @ 3.6'

(Vs

llllllIllllJULJIllllI_LlLlljlllIllllJLllJlLlLlIllllllLULLL[l 111]

o

15

T
o

o
\%2}

A"
o

Bottom of Boring @ 3.7'

Auger Refusal @ 3.7'

6.5' PVC and Screen Set 2/14/81.

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

W.L| None W.S.ORW.D.| None A.B.
1W.L. B.C.R. A.CR.
W.L,

Terracon Consultants, Inc.
Cedar Rapids D port D& Mol
Kansas City Wichita, KS

1A

BORING STARTED 2/9/81

BORING COMPLETED 2/9/81

RIG Mobile B53 |FOREMAN JAF

A-T-4

APPROVED TAS [sjoB # 780607




LOG OF BORING NO.

GM-1

OWNER ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC.
SITE PROJECT NAME
RIVERDALE, |0OWA ALCOA MONITORING WELLS
]
g | £
SRR vdl 8 |5 |4
21 g a . _ E'ﬁ Z| § Z’ S c Description
el 3lE]ls] € [2¢w| Q@ (370 2
a a ) 2 1 Sacl & or |2af £ ©
el 8l €lg| & |28l 5 |2G|E€El B H
sl >|ale| @ |[265] 3 (62|54 o Iy
1 |sS | 18] 5[50/5
2 [ss (18] 12] 34 FILL - SAND, GRAVEL, SILT,
CONCRETE_RUBBLE,
3 |{ss | 18] 16} 22 Gray and Dark Gray
L iss [18] 10f 15 5
5 {SS |18 31 12
6 |SS | 18] 16] 22 (8.5)
CLAYEY SILT, TRACE SAND,
SS |18 14} 13 10 (10.1) pari Gray
ss 118 217072 (11.5) WEATHERED LIMESTONE, Gray
Bottom of Boring @ 11.5"'
Auger Refusal @ 11,5
15
14" PYC and Screen Set 2/14/81.

N
o

N
w

lIlllllillllUllliLllllll[Illll‘_Llll]llllIlllLllJillllUlllll L1

)
o

Hole redrilled 2/14/81.

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SO AND ROCK TYPES: IN~SITiJ. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

W.L| None W.S.ORW.D.| 10.6 AB.
Ww.L. " B.CR. AC.R.
W.L.

Terracon Consultants, Inc.
Cedar Rapids D port Oes Moi 1A
Kanus_Cily Wichita, XS

BORING STARTED

2/6/81

BORING COMPLETED 2/6/81

RIG Mobile B53

FOREMAN JAF

JoB 780607

A-I-5

APPROVED TAS




LOG OF BORING NO.

GM-2

OWNER ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC.
SITE PROJECT NAME
RIVERDALE, [OWA ALCOA MONITORING WELLS
] O
< £l »
| a2 val & |5 |4
2|5l ~ : E 271 8§ 12 |5 c Description
o| 2| S & E |ESegl © s los 9
al 23] 2 3 |sac| § |og|leal = ]
el &8le|l 8| & (22l 5 |~G{E€El B H
ol 2| a| m |[Do&|l 2 |cg2cn] o w
PA —
1 |ss | 18] 18| 26 - FILL - SILT, TRACE CLAY
AND SAND, CINDERS, RUBBLE,
2 |ss | 18] 18] 14 = CONCRETE AND LIMESTONE,
3 |ss [18] 6| 63 —] Brown
_
4 |ss [ 18] 18] 22 - (6.8)
Ss {18) 18] 12 -
6 8 8 — SILTY FINE SAND WITH
5s (18] 1 3 10 OCCAS |ONAL L IMESTONE
— CHUNKS,
7 1ss { 18] 18] 11 ] Dark Gray
- —
PA : (1L o) WEATHERED LIMESTONE, Gray
157 Bottom of Boring @ 14.0'
E Auger Refusal @ 14.0!
’0 . 13.9' PVC and Screen Set 2/14/81,
—1 Hole redrilled 2/14/81.
—
25—
-
30
—1
]

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

wit|] 9.0 ws.orwpn| 11.0 AB,.
W.L. ' B.C.R. . ACR.
w.L.

Terracon Consultants, Inc.
Cedar Rapids Davenpont Des Moines, |A
Kansas City Wichita, KS

BORING STARTED 2/6/81

BORING COMPLETED  2/6/81

RIG Mobile B53 |[FOREMAN JAF

APPROVED TAS [joB & /80607

A-T-A -




LOG OF BORING NO. gM-3

OWNER

ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC.
SITE "PROJECT NAME

RIVERDALE, [10WA

ALCOA MONITORING WELLS

8 ~N 32
z 3
) 'g g o] &’ 2 ;S_, > 3
o L= - L . .
ﬁ g %,, E c E ﬁa § gm o _ < Description
altl13al > 3 c g - a8l = -
E|l 81e| 8| & (S| 2 [~5IE€E B >
ai2lale|l o 1588 =2 |82|55 & @
PA —

1 |[ss )18 18 27 - FILL - SAND, GRAVEL,

] SILT, TRACE CLAY, DRY
2 |ss| 18] 18 33 = SLUDGE, PROCESSiNG WASTE,

— Gra Dark Gray and Pink
3 {ss|18] 18 5 — Y Y
4 {ss | 18] 10| 27 - (6.7)
5 [ss]|18] 3| 33 ‘ WEATHERED LIMESTONE,
6 [ss |18 31 5 Gray
F—pS o212/ 10 (10.4)

Bottom of Boring @ 10.5!
Auger Refusal @ 10.5'
15
!
13.9' PVC and Screen Set 2/14/81.

N
A%,

S
lIllllllLllIlllJ]illl]lllll[lllIlllllllllJllll Ll

w
o

Hole redrilled 2/14/81,

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

WL| 8.5 W.S.ORWD. A.B.
W.L. B.C.R. A.CR.
W.L.

Terracon Consultants, Inc.
Cedar Rapids Oavenport Oes Moines, 1A
Kansas City Wichita, KS

BORING STARTED

2/6/81

BORING COMPLETED 2/6/81

RIG Mobile B53

FOREMAN JAF

APPROVED TAS

A-I-7

JoB # 780607




LOG OF BORING NO. G

M -

OWNER

ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC.
SITE PROJECT NAME
RIVERDALE, |0WA ALCOA MONITORING WELLS
Q
g = £ _
| e| 2 val 8 |3 |4
g g a . . E.gz c “;; 8 c Description
| 21 E]| @ r |segl © o™ o 2
3 A - 4 |§5ac| § |oe|es] £ ]
ElaEl 8| & |58l 2 |zalcE| 5| 2
al>]8] e m |[D0a|l 2 |a2 |54l o ]
HS - W' Crushed Limestone
1 {ss| 18 12 19 ]
2 |ss |8l 16 19 -
- CLAYEY SILT, TRACE SAND
- Brown
4 {ss| 18 6 32/3¢ -
ss | 18] 16| 15 —
.
6 |ss{18] 144 8 .
10 (10.3)
7 1ss | 18] 15 8 : (H.l) FINE SAND, TRACE GRAVEL, Bro
8 |ss | 18] 121 9 —_
-~ SILT, TRACE CLAY AND SAND,
ss 118 12| & — Gray Brown
ss 18] 6] 3 15—
T - (16.5) LIMESTONE @ 16.1°
—
= Bottom of Boring @ 16.5"
20_: Auger Refusal @ 16.5'
. 19.5' PVC and Screen Set 2/14/81,
257 Hole redrilled 2/14/81.
-~
3071

- THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

w.L. W.S. OR W.D.

A.B.

W.L. B B.C.R.

A.C.R.

BORING STARTED 2/9/81

Terracon Consultants, Inc.

BORING COMPLETED 2/9/81

Cedar Rapids D port Des Moines, IA
Kansas City Wichita, KS

RIGMobile B53 |FOREMAN JAF

wi. Well Set 2/1L/81

A-TI-8

APPROVED TAS JJOB = 780607



| LOG OF BORING NO.  GM-5
OWNER ’ ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC.
SITE PROJECT NAME
RIVERDALE, |10WA ALCOA MONITORING WELLS
Q
g e
- ~ c @
e é o8| & > o
21 el nl ~ _ ewzl| & s o c Description
2l S1E] @ £ |22l © |5 luvs S
Q al 2 a Saci & o je ol £ *
E{&JE{ S| 3 [ce2 5 |2uI5€E © 3 ,
b2 I I @ [D6&H| 2 |62 54| o o
HS ‘om—
11ss]i18] 16 =
2 18110 -
> ! — FILL =~ SILT, LITTLE CLAY,
' - TRACE SAND AND LIMESTONE
8118 —
315511 ! > - PLECES,
L [ss|18 |11 |u6/5m - Brown and Dark Brown
515s{18 -
61ss|18 10—
7 1ss8 6 — (12.0)
8 lss|ig |12 — "SILT, TRACE CLAY AND SAND,
9 [ss|i3| 7 - (13.5) Gray
1AYs] -
15 7
-
p—
RUN]| D8 |120{ 120 100 % Refcoverly .
1 PO —_]
] WEATHERED L IMESTONE,
- . Gray
s —]
-
RUN| DB |120{120( 100{% Recbvery -
2 —
B0 — (30.0)
- Continued On Sheet #2
—

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

W.L| None W.S.OR W.D. A.B.
W.L. ' B.C.R. ACR.
Water Loss @ 38.0!

Terracon Consuiltants, Inc.
Cedar Rapids Davenport Des Moines, A
' Kansas City Wichita, XS

BORING STARTED 2/9/81

BORING COMPLETED 2/16/81

RIGMobile B53 |FOREMAN JAF

APPROVED TAS |JoB # 780607

W.L.

A-I-9




LOG OF BORING NO. GM-5 (Continued)
OWNER ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, I[NC.
SITE PROJECT NAME
RIVERDALE, |0WA ALCOA MONITORING WELLS
] U
gl 3
| 2|2 val & |5 |4
3 8 ?o . . Eg; s a 8 c Description
2l Sl St e £ |segl © |5~ 2
a al 2 @ Sec| § |eelea] £ ®
El&8|E{ 8| & |28 3 |zalEEl 3 | 3
alR|lo|e o |D0n| 2 af|ownl O w
30 = (30.0) Continued From Sheet #1
RUN DB|120 12 100| % Redovery —
2 . WEATHERED LIMESTONE,
- Gray
35—
UN | DB|108| 108 1007, Recdvery _
3 -
Lo—
e
— (43.1)
—
] Bottom of Boring
45—
- 22' PVC and Screen Set 2/16/81.
50—5 Hole redrilled 2/]6/81.
— 10' Screen Used
ﬂ
—
55—
60—
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL.
WATER LEVEL OBSERVATIONS BORING STARTED 2/j/81
W.L] None W.S.ORW.D. A.B. Terracon Consultants, Inc. BORING COMPLETED 2/16/81
. . Cedar Rapids Davenport Das Moines, |A | .
W.L. BC.R.| AC.R. e e e e " |RIG Mobile B53 FOREMAN JAF
W.L.| Water Loss @ 38.0' APPROVED TAS |ioB 5 780607




LOG OF BORING NO. gM- 6

OWNER ARCHITECT-ENGINEER

ALCOA GERAGHTY & MILLER, INC.
SITE PROJECT NAME

RIVERDALE, I10WA ALCOA MONITORING WELLS

8 o~ aQ
s £l L

|2 g 024 s {3 |4
2|l el =l C|l2wZ| § |G 3 c Description
ol 8|l 5] £ |£88] © |5 ]es s
|23l 2] % |sa® 5 |88 = s
el 8le|g| 3 |28l 5 |xalEE 3 | 3
P2 el B @ |o0al = |caefs3a] o 0

HS
1{ss|18] 7| 50
2)ssi1i8] 12| FILL - SILT, LITTLE CLAY,

TRACE SAND AND LIMESTONE
3|(ssf18] 101 51 5 P1ECES,
4|sslis 2117 Brown
s|ss| 1810] 9
6lss|18110)12 Possible Natural Below 5.5
0
71ss{18|10] 20
8|ss|18 2425
i (13.2)
ss|18 116 8 SILT, TRACE CLAY AND SAND,
ss 18 5 5 Gray

16

(16.5) LIMESTONE @ 16.1"

e A a

I=A a- ARA AR |

Bottom of Boring @ 16.5"

Auger Refusal @ 16.5'
PO

19.5' PYC and Screen Set 2/14/81
Hole redrilled 2/14/81.
P 5

B0

llllllIlllJJUllIlllllLllJlHlllllllllllllllll lJJllllll]lllL 111

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL. AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL.

WATER LEVEL OBSERVATIONS

W.L. W.S. OR W.D. A.B.
W.L. B.C.R. A.C.R.|
W.L.

BORING STARTED 2/9/81

Terracon Consultants, Inc. BORING COMPLETED 2/9/81

Cedar Rapids Davenport Dés Moines, 1A RIG MOE)i le 853 FOREMAN JAF

Kansas City Wichita, KS
v APPROVED TAS [joB = 780607

A-I-11




LOG OF BORING NO. GM-7

OWNER ARCHITECT-ENGINEER
ALCOA . GERAGHTY & MILLER, INC.
SITE PROJECT NAME
RIVERDALE, [0OWA ALCOA MONITORING WELLS
[-}]
| el 2 val § |4 |4
2 g. ?n . ‘ Eaz g =z 8 c Description
vl 21l g £ |Sogl © | los 2
- 7)) = ~ C N -
[ a > n OQC Q oF o] .":_, @
E| S| E|S| 3 |2E2l 5 |oalEE B &
al2l8le| @ |20a|l 2 a2 |54l o L
HS —
—
1| ssl18] 6l60/5" -
—
21ss|18| 18] 30 3 FILL - SILT, TRACE CLAY
o—
31 sshe 6] 23 = WITH LIMESTONE PIECES,
—_ Brown
L|ss|18|18] 30 -
5{ssli8f10] 52 —
6|ss|i8 |10} 37 0 3
7]ss1i8 | &4 |s2/u0 - (11.5)
8 —
SS[18] Hj — CLAYEY SILT, TRACE SAND,
Brown :
ss |18 8 ]
2 3 - (15.0)
Ll L A = (16.1) CLAYEY SILT, TRACE SAND, Gray
11 [ss|18 | 8] 20/2} - (17.3) WEATHERED LIMESTONE, Gray

Bottom of Boring @ 17.3!

11l

N
o

|

Auger Refusal @ 17.3'

20' PVC and Screen Set 2/14/81.
Hole redrilled 2/14/81.

N

W

lllllﬂllllllllj]nllll]llll

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS BORING STARTED 2/12/81
W.L. W.S. OR W.D. AB.|  Terracon Consultants, Inc.  |BORING COMPLETED  2/12/81
w.L. B.C.R. A.C.R.| GCeo Ra::.’,.fca.,'wlc::.;sr " |RIGMobile B53 [FOREMAN JAF
w.L. i APPROVED TAS [ioB 7 780607

A-I-12



LOG OF BORING NO. GM-8 ¢ 8p
OWNER ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC.
SITE PROJECT NAME
RIVERDLAE, 10WA ALCOA MONITORING WELLS
[ 4]
el 2 val 8 |5 |4
21219 - _ E 22l § ‘,‘-,;, S c Description
21 3(E(e) § (58w @ (2% 23 2
a a > w ac by ofr|ea £ ©
El8iel S| & |82l 5 |2a|E¢ & | 2
sl |8|e] @ |58a] 2 |62|54 o i
HS —
1 |ss |18 51}50/5 3
2 {ss| 18] 18] 24 3
—
3 {ss | 18] 14l 15 - FILL - SILT, TRACE CLAY
— WITH LIMESTONE RUBBLE,
4 {ss {18 12{ 55 - Brown
—
5 ]SS | 18] 1hf 2 =] (Red Brown Clayey Silt Layer 5.0'
6 {ss | 18] 10| 15 _ to 6.0')
10—
7 Iss {181 12} 7 = (Numerous Sand Layers)
-
8 ST |24 —
] _
- (14.4)
9 |ss | 18] 16] & 15 —
101SS 2 |12 3 — CLAYEY SILT, TRACE SAND,
P - Gray
11{ss [ 18] 17 6 ::
121ss (18] 18] 6 3
13| s5]18| 9]30/5 20 19.7)
RB —
- 3
f—
‘jq‘ WEATHERED L IMESTONE,
RUN - Gray
1 |oB |86 86| 1004 Recoyery 25_—
=
— (28.2)
- Bottom of Boring @ 28.2'
30—
- 28' PVC and Screen Set 2/17/81.
- Hole 8D drilled 2/17/81.
— 10' Screen used,
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE @NDARV LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL
WATER LEVEL OBSERVATIONS " |BORING STARTED 2/13/81
W.L. W.S.ORW.D. AB. Terracon Consultants, Inc. BORING COMPLETED 2/17/81%
wW.L. B.C.R. A.C.R.| Ceda Rapids Davenpon Des Moines. W }p1G Mobjle B53 |FOREMAN JAF
- T Kan: Ci ichi S
w.L| H,U-Toss at 217 to 28 ey enie ¢ APPROVED TAS [JOB # 780607

A-I-13




LOG OF BORING NO. GM-8A

OWNER ARCHITECT-ENGINEER _
ALCOA GERAGHTY & MILLER, INC.
SITE . PROJECT NAME
RIVERDALE, 10WA ALCOA MONITORING WELLS
3 N
s £l L
2|z 23l 8 |5 |4
21219 . _ Ea 271 § Z’ S c Description
@ © c b h =4 - o 5 Q o™ los o
al 21 3al 2 % |sa s |logl|e8] = ®
a a 6acl & 2 £ ©
E 21 el S g O E ol « =~ I=E =4 %
G > ] .3 o [ -3 Q calc s Iy o
nlr-|lwn|a ® |[Don| 2 o2 el o w

FILL - SILT, TRACE CLAY
AND CLAYEY SILT WITH
LIMESTONE,

Brown

pn
wn

i

(6.0)

Bottom of Boring @ 6.0!

o

llllllILLllIllllIlllllllll'llllIlllllllll'llllIlLUlllll lllllllll

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINE.S BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS BORING STARTED 2/13/81
w.L. W.S. OR W.D. a.B.| Terracon Consultants, Inc. BORING COMPLETED  2/13/81
Cedar Falls Cedar Rapids O port
W.L. B.C.R. ACR. Des Moines, 1A RIG Mobile B53 |[FOREMAN JAF
wW.L. DFY Kansas City Wichila, KS APPROVED RGG JOB # 780607

A-I-14



LOG OF BORING NO. GM-88B

OWNER ARCHITECT-ENGINEER
ALCOA ' : GERAGHTY & MILLER, INC.
SITE PROJECT NAME
RIVERDALE, 1OWA ALCOA MONITORING WELLS
3 ~ '
g gl =
| elz vl 8 |5 |4
21 B ?n . § 2%l S |3 I3 c Description
ol st EL S| £ [£¢5 9 |5~|es S
al2[3df 3 4 |Sac| 5§ |o£|es] =€ ]
El&lE| 3] 3 |28 3 |25z 5 | 3
oirla|le| @ [D0a] 2 |62 |54 o w

SILT, TRACE CLAY AND
CLAYEY SILT WITH
L IMESTONE,

" Brown

HS

\¥a)

(8.0) LIMESTONE CHUNK

Bottom of Boring @ 8.0

(=]

Auger Refusal @ 8.0

llllll_|llllllllllllllllllllllllIllllllllllllllIllll]lllllllll'llll

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS BORING STARTED 2/17/81

w.L. W.S. OR W.D. A.B|  Terracon Consultants, Inc.  'goRING COMPLETED  2/17/81

- - Cedar Fails Cedar Rap D port
W.L. B.C.R. A.C.R. Des Moines, A RlG MObi ]e 853 FOREMAN JAF
W.L. Kansas City Wichita, KS APPROVED RGG [JoB # 780607

A-T-15



LOG OF BORING NO. ~ GM-8¢C

OWNER ARCHITECT-ENGINEER .
ALCOA . GERAGHTY & MILLER, - INC,
SITE ) PROJECT NAME
RIVERDALE, IOWA ALCOA MONITORING WELLS
8
c ‘;,_. R
N N val & |5 |8
2 g a . b 'ﬁ a c £ (_3 c Description
o 2| S8 £ |E£85] 9 |5~ |es 2
al?1 3] 5 @ Sac| § |ocge|2al £ ®
E| 81 €| 8 2 |eeEs| = | ~GIE€El @ 2
L] S < Q g C QO o= o i B C > 0 2
wniirlwlc« @ |DO0Own}| 3 o2 |on|l O W

SILT, TRACE CLAY AND
CLAYEY SILT WITH
LIMESTONE,

Brown

\n

(7.0) LIMESTONE CHUMK

Bottom of Boring @ 7.0!'

— .
o

Auger Refusal @ 7.0'

lllLLllllllllJllIllllllllllllllIllllIlllllllllIlllllllll]lllllllll

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL. AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS BORING STARTED 2/17/81
w.L. W.S. OR W.D. A.B|  Terracon Consultants, Inc. BORING COMPLETED  2/17/81.
- _ Cedur Falls Cedar Rapitds O port -
W.L. 8.C.R. A.C.R. Des Moines, IA RIG Mobile BS3 |FOREMAN JAF
W.L. _ Kansas City  Wichita, KS APPROVED RGG [JOB # 780607

A-T-16




LOG OF BORING NO.

GM-9

OWNER ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC.
SITE PROJECT NAME .
RIVERDALE, I0WA ALCOA MONITORING WELLS
- )
I eal § |5 4
2 g a ' }é-a-‘- S = 8 c Description
ol 2|15 £ |E8E| © |5~ s §
els|8|8| § |se5| & |251Eg £ | §
o o -t ) Sunlc @
al>|alel & |58a] = |c2|5a] & @
HS —
1] ss{18| 10[uo/s5 -
2| ss{18] 18] 45 =
——
31ss[18]16] 12 5— SILT, TRACE CLAY,
4| ssli8|10] 91 — SAND, AND RUBSBLE
= Dark Brown
51ssti18112] 21 —
—-1
-6 ]|ss|18] 5117 3
10 .
71ss|1816 oL —
18 101 —
3 $S 5 - (13.2)
ss 18 2110 - SANDY SILT WITH RUBBLE,
9 15— 14.8) Dark Brown
10{ss}| 18| 5 .
- - CLAYEY SILT, TRACE SAND
111 ss 118 |18 9 - AND ORGANICS,
Gray
— 18.6
12)sshi8 | 14| 30/29 — ( )
RS o = (19.5) WEATHERED LIMESTONE, Gray
— Bottom of Boring @ 19.5'
_ Auger Refusal @ 19.5°
] 22' PVC and Screen Set 2/1L4/81
25 =
— Hole redrilled 2/14/81.
30—

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL ANO ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

W.L. W.S.OR W.D.| AB.
w.L. B.C.R. ACR.
w.L.

Terracon Consultants, Inc.
Cedar Falls Cedar Rapids- Davenport
Des Moines, 1A
Kansas Cily Wichita, KS

BORING STARTED 2/12/81

BORING COMPLETED 2/12/81

RIGMobile B53 [FOREMAN JAF

APPROVED TAS [joB # 780607

A=T_-17




LOG OF BORING NO.

GM-10

N

w

Hole redrilled 2/14/81.

OWNER ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC.
SITE _ PROJECT NAME
RIVERDALE, I0WA ALCOA MONITORING WELLS
3 o | 2
s gl % .
I I - Lal o » la
Z| € ?., C(2atl § |3 S c Description
el =1 £ E £ s Sa o I 2
a| 213 2 3 1sacdl 5 |cgled] = =
IHEHERH R R
2 B I m o0&l 2 |a2|5a] o ]
HS ~ 12" Crushed Limestone
1| ss{18] 18] 26 -
- AND_SAND,
3| ss|18] 18} 18 5= Dark Gray
4| ss1i18| 18} 17 -
5{ss|18]18] 18 —
"_: (8.7)
6|ss|[18] 18] 10 -
. 10 — CLAYEY SILT, TRACE SAND,
71551181181 10 = Dark Brown
81ss|18l10] 8 —_
9 |ss18118] 6 3
15— (15.0)
10 155418 ] 18 9 — (16 5) CLAYEY SILT, TRACE SAND,
- ] : Gray
11 S |16 16 j25/1" . (17.3)_ LIMESTONE, Gray
] Bottom of Boring @ 17.3'
20___" Auger Refusal @ 17.3"
- 19.5' PVC and screen.set 2/14/81.
5 —
-
=
o—

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

w.L. W.S. OR W.D. AB.
w.L. B.C.R. A.CR.

W.L.

. Cedar Falls Cedas Rapids- O

Terracon Consultants, Inc.

BORING STARTED 2/12/81

BORING COMPLETED 2/12/81

Des Moines, |IA
Kansas Cily Wichita, KS

RIGMobile B53 |FOREMAN JAF

APPROVED TAS [JOB # 780607




LOG OF BORING NO. GM-11

OWNER ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC.
SITE PROJECT NAME
RIVERDALE, I0WA ALCOA MONITORING WELLS
3 ol =
& £l =
| e|z va|l 5 |5 |4
21219 - ezl s g 3 c Description
21 3lEl ] £ [228] @ [27]os 2
a a > v ac ® Q¥r|e o £ )
E|3)1€E| 8] 3 |82 5 |~alE€l B &
ol 2|3l & o |[28al = [aLisal o v
HS o
- CLAYEY SILT, TRACE SAND
e b ]
1| ss|18] 12) 10 = WITH RUBBLE,
2( ss|18] 10| 9 = (4.0) Brown
31 sst18] 161 11 5 —
ss]181 18] 12 -
— SILT, TRACE CLAY AND
5{sstig] 16 8 e SAND WITH QCCASIONAL
] SANDY SILT LAYERS, .
61 sslis] 16 8 0 - Dark Brown
71 ss[18]16] 11 -
81ss|i8li16f 8 —
ss|i18 |16 ] 11 - (1k.0)
15 ]
10lsstis |8 7 ] (G:l':/a\;EY SILT, TRACE SAND,
= - ’
11 {ss{16 {16 3o/2" ;j (17.4) LIMESTONE @ 17.0"
- Bottom of Boring @ 17.4"
2 ] Auger Refusal @ 17.4'
— 20.5' PVC and Screen Set 2/1L4/81.
] Hole redrilled 2/14/81.
25—
30—
=

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL.

WATER LEVEL OBSERVATIONS

W.L. W.S. ORW.D. A.B.
w.L. B.C.R. A.C.R.
W.L.

Terracon Consultants, Inc.
Ceodar Falls Cedar Rapids D

BORING STARTED 2/12/81

BORING COMPLETED 2/12/81

port

Des Moines, IA

RIGMobile BS53

FOREMAN JAF

Kansas Clty Wichita, KS

APPROVED TAS

jos# 780607

A-T=10Q°




LOG OF BORING NO. GM-12

OWNER ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, INC.
SITE PROJECT NAME
RIVERDALE, I0WA ALCOA MONITORING WELLS
3 ~ 58
s gl =
el val 3 |5 |42
21219 Cl2azl s 15 IS c Description
Py | C E Tz £ 3‘& (&) Sm o= o
al213a]| > v |sad 5 lox|e8] = ]
E{ Q€18 2 |8cel 5 |25 & | 3
s l2la| e @ |[284|l 2 a2 |54l o e
HS -
— SILT, TRACE SAND, CLAY
1| ssf{18f 15[ 13 = AND RUBBLE,
Brown
2| ss|18] 14| 13 - (3.5)
3]ss[18] 5|16 5— SILT, TRACE CLAY AND SAND,
ulsslis] 6] 1 - Brown
3 - (7.5)
s{ssi18 )15 9 —
-
6|1ssi18l16] 10 10 ] CLAYEY SILT, TRACE SAND,
71ss| 18181 12 - Dark Brown
8ss]18) 812 —
p (14.0)
ST |24 -
9 5 (15.’+) CLAYEY SILT, TRACE SAND, Gray
10 1ss]18 | 61} 30/5¢ -] (16_5) LIMESTONE, Gray
— Bottom of Boring @ 16.5!
— !
bo — Auger Refusal @ 16.5'
5 19.5' PVC and Screen Set 2/14/81.
253 Hole redrilled 2/14/81.
=
301
3
p—

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

w.L) 13.0 w.S.oRwWD.| 13.0 AB.
W.L. B.C.R. ACR.
w.L.

Terracon Consultants, Inc.
Cedar Rapids Davenpart Des Moines, A
" Kansas City Wichita, KS

BORING STARTED 2/13/81

BORING COMPLETED 2/13/81

RIGMobile B53 |FOREMAN JAF

A-I-20

APPROVED TAS [joB = 780607



LOG OF BORING NO. GM-13

OWNER ARCHITECT-ENGINEER

ALCOA GERAGHTY & MILLER, INC.

SITE PROJECT NAME
RIVERDALE, 10WA ALCOA MONITORING WELLS
5] ~
5 gl %

| 2|2 23l 2 |5 |4

Q o= - ..
z E|l w| » & 2 ﬁ & é 'gm 3 < Description
2lol21 ¢ 35 [Ea® & 181388 = =
£l @ 8 9 3 SES| o S s "E’ a >
o 2| & ] o cocsl B Twlc 3 o K4
vl T|lnla m |[DO0n| 3 a8 |>wnl a w

HS
11ss|18] 18} 63

FILL = SILT, LITTLE CLAY
21 ss| 19 14| 24 AND SAND AND CONCRETE
. RUBBLE,
315518 6 6 5 Brown
L{ss|[18] ul35/1 (7.0)
Sl1ssti181 9] 43
6]Ss|18 | 16 jubo/L4" 10
FILL - CLAYEY SILT, LITTLE

715s]|18 7115 SAND AND CONCRETE RUBBLE,
8 |sstis i8] 13 Brown and Dark Brown

Ss 118 16 15
10 {ss118 | 12 {30/5" ]
PRI 7S TR BT Y- 92T (16.5) LIMESTONE @ 16.3!

N

N

)

llllllTlllllllllTllJlIJlllrlllllllllrllll]'llll llJL]llllJlllLlllll

Bottom of Boring @ 16.5"
Auger Refusal @ 16.5'

19.5' PVC and Screen Set 2/14/8%1.

Hole redrilled 2/14/81.

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

w.L. W.S. ORW.D. A.B.
w.L. B.C.R. A.CR.
W.L.

Terracon Consultants, Inc.
Cedar Rapids - Davenport Des Moines, |A
Kansas City Wichita, KS

BORING STARTED 2/13/81

BORING COMPLETED 2/13/81

RIG Mobile B53 [FOREMAN JAF

APPROVED TAS [joB # 780607




LOG OF BORING NO. gM-14

OWNER ARCHITECT-ENGINEER

ALCOA GERAGHTY & MILLER, INC.
SITE PROJECT NAME

RIVERDALE, I0WA ALCOA MONITORING WELLS

3 ol s
s gl = .

B R - vul & |5 %
2| 8 ?ﬂ |82zl 5 |2 8 c Description
© | c E bt £9 ‘a 8] Sm o= o
al2talz| ¥ |g5ad® 5 |as|28] = ®
£ o ) z SeEs| 2 SIS € a 3
Elclelg| & (25828 5 | 22188 & | 2
L7 I S I, B ) Son| 2 ol |san|l o w

HS 8! Crushed Limestone
1 ssli8] 16| 25 FILL - CLAYEY SILT, TRACE

SAND WITH CONCRETE RUBBLE,
2 SS ]8 18 8 (L}-S) Brown
2
3[sspi8 |k 5 CLAYEY SILT WITH SAND
L | ss 18_ L 2 LAYERS,
Dark Brown
ssfi18f18f 8
1

71551181181 14 (11.5) LIMESTONE @ 11.3"

Bottom of Boring @ 11.5°7

—
v

lllLUTlllllHJJIllllJllJlIllLlhllJJlllllllllTllll]llllIllll il

Auger Refusal @ 11.5'

14.5' PYC and Screen Set 2/14/81.

T
o

Hole redrilled 2/14/81.

124
\%2}

W

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

witl|7.0' ws. orwpD.| 8.0' AB.
W.L. B.C.R. A.C.R.
W.L.

-BORING STARTED 2/13/81

Terracon Consuitants, Inc. BORING COMPLETED 2/13/81

Cedar Rapids ' Davenport Des Moines, IA RIG Mobi le 853 FOREMAN JAF

Kansas Cily Wichita, KS
e APPROVED TAS [joB # 780607

A-I-22




LOG OF BORING NO. GM=15

OWNER ARCHITECT-ENGINEER
ALCOA ' GERAGHTY & MILLER, INC.
SITE ) PROJECT NAME
RIVERDALE, 10WA ALCOA MONITORING WELLS
3 N_ 32
s gl ¢ .
SRR o328l 2 |5 |4
g g o | . 343 < E 8 c Description
el glsfel & 1288 Q@ |27 ]es 2
a a |l > » Sac ° or 2o < Q
E|S81E| 3| & 288 5 |22 ]E¢ & H '
b2 I A o |Ipoal 2 |ao|sal o o 6" Crushed Limestone
HS — SILT, TRACE CLAY AND SAND,
: (l '5) Rrown _and Dark Brown
1] sst18]| 18] 11 —
21ssl18] 10§ 27 5
5_ ] FILL - CLAYEy SILT,- TRACE
31ss{181 6115 - SAND AND RUBBLE,
ulsslis! iy 7 Brown and Dark Brown
51ss)18f 13§ 11
61sslis 18| wm (9.6)
10 WEATHERED LIMESTONE,
71ss] 5] 5ju/s" (11.0) TGray

Bottom of Boring @ 11.0'

—1
v

llllllTlllllllllTHlllllll]llllIllllllllllll[l lLLLIlHl

14" pPyC and Screen Set 2/14/871,
Hole redrilled 2/14/81.

-
o

N

(V)

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNOARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS BORING STARTED 2/13/81

W.L. W.S. OR W.D. A.B. Terracon Consultants, Inc. BORING COMPLETED 2/13/81

wW.L. B.C.R. A.C.R. Cedar Rapid§ Davenport Des Moines, A RIG MObi le 853 FOREMAN JAF
Kansas City Wichita, KS

W.L. _ APPROVED TAS [joB # 780607

A-I-23




LOG OF BORING NO. GM-16
OWNER ARCHITECT-ENGINEER
ALCOA GERAGHTY & MILLER, Inc.
SITE PROJECT NAME
RIVERDALE, I0WA ALCOA MONITORING WELLS
[V
O oo
3 gl < .
(} %. g n_°_>’3 g > £ A
z E » > e g'ﬁ: 8 '.Z,m 5_ < Description
2l wnl| s o < et v’ 1D =
a al| 2 v Sac| & cr|va|l £ ®
E|S1El 8| & |€528| 5 [z2|58 § | 2
al 2|8« m |[Doal| = a2 54l o w
_ FILL - CLAYEY SILT WITH
_ - CONCRETE RUBBLE,
- Brown and Dark Brown
HS -
5—
= (7.5)
RB -
10
. —1
RUN DB{9L | 60 | 64% Recovedry -
1 —
_
15 _7
— WEATHERED LIMESTONE,
-] Gray
RUM DB 180 | 66 | 83 ¥, Recdvery -
2 20—
— (23.0)
_ Bottom of Boring @ 23.0'
25—
ﬂ
:‘ 16.5' PVC and Screen Set
— 10''Screen Used.
30—
-
—

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

w.L. W.S. OR W.D. A.B.
W.L. 8.C.R. A.C.R.
W.L.

Terracon Consuitants, Inc.
Cedar Rapids Davenport Des Moines, (A

BORING STARTED

2/17/81

BORING COMPLETED

2/18/81

RIG Mobile B53

Kansas City Wichita, KS

FOREMAN JAF

APPROVED TAS

JjoB 780607

A-I-24




LOG OF BORING NO.  gM17
OWNER ARCHITECT-ENGINEER
ALUMINUM COMPANY OF AMERICA ) GERAGHTY & MILLER INC.
SITE PROJECT NAME
DAVENPORT, 10WA ALCOA MONITORING WELLS
ul %
o % g 3] 22 § > 2
|g8a=] 5 |z |= Descripti
g E géo S E _E_ §§o 8 5’,- (; < g escription
a al 2 I Sac| 5§ |ox|e2s = r
E a E o g o E ¥ = »TI=E a >
Q pey © Y] 2 c o= o o E [ [ o
“Wirjon|l o @ SOon| * Q=|Dwn| © W |SURFACE ELEVATION 581.0
PA _ -
Y S pAL BN T -
| FitL, SILT, SAND, LIMESTONE,
PA - GRAVEL, RUBBLE & WOOD
— Dark Gray to Gray Brown
201 ss]18] 4o 13.9 5— 4 Y
PA _ -
3f{ss(18] 71 20 118.3 ——
PA 1572.0(9.0)
10—}
4 ;: 8 10 20.1 :: FILL, SANDY SILTY CLAY, TRACE
:1 CRUSHED LIMESTONE (OIL
51ss{18] 5§ 37 17.1 — SATURATED) -
PA - Dark Gray to Gray Brown
ﬁ
]5_::
61ss|18] 61 7 17.1 ‘
PA —1565.0[(16.0)
ML :: SANDY SILT, TRACE CLAY &
71ss18 114} 12 21,5 [— ORGANICS & WOOD (0IL SATURATED)
PA o —1562.5(18.5) Dark Brown to Dark Gray
- CLAYEY SILT, TRACE SAND (OIL
g [sslig l12]17 30.1193 fcL | 20— SATURATED)
PA T1559.5(21.5) Gray Brown
! - STCIY CLAY WITH SAND SEAMS
9 {ss |18 1121 21 19.1 [1o1l |cL —558.0{(23.0) (RESIDUAL SHALE & SANDSTONE)
— Gray
25— BOTTOM OF BORING |
- Set 23' of observation well
= with 15' of well screen and
— 8' of 2" 0.D. PVC pipe above qcreen
= 2.2' of riser pipe above :
- greund. Annulus filled with
* ] sand to 7', sealed with |*' of
— bentonite, and grouted with
3 protective pipe to surface.
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BCT"_W;CN‘ SOIL AND ROCK TYPLS: IN-SITU. THE TRANSITION MAY BE GRADUAL
WATER LEVEL OBSERVATIONS ' Terracon Consultants, Inc. BORING STAR_TED 2-11-82
Y.Ll 6,6 W.S.ORW.D. . 'AB. Cedar Falls Cedar Rapids Davenport BORING COMPLETED 2-.11-82
WL _ B.CR. ACR. KassCly wenne ks . |RIG  BOMB FOREMAN JAF
w.L. ' Okiahoma Clty Tulsa, OK APPROVED GKO [soB # 781580-1

A-I-25



LOG OF BORING NO. gM18

OWNER ARCHITECT-ENGINEER
ALUMINUM COMPANY OF AMERICA GERAGHTY & MILLER INC.
SITE . PROJECT NAME
DAVENPORT, IOWA ALCOA MONITORING WELLS
Y|
MR- val & |y |4
21 E ?o . _ E‘ﬁ-. s 13 |5 c Description
o n | € 5 & = W :Eo O S lo s .8
al?|3l 2] 9 |[sa® 5 |oag[e8] = =
El&lEl 8 & (2628l 5 [z2a|E8 & | 3
w2l al e o SOon| 2 02 on| O W [SURFACE ELEVATION 579.2
PA ]
] FILL, SILTY CLAY, TRACE SAND
1 |ss |18 81|20 18,6 — AND GRAVEL, RUBBLE & WOOD
PA ] Dark Gray
2 IsSs 13 2 185/7% 25.2 5 —574.2/(5.0)
PA —
-
31ss 018 {10} 6 24,6 —]
FA - FILL, SANDY CLAYEY SILT,
1] TRACE CRUSHED L IMESTONE
4 f,z 18 | 518 17.] - (01L SATURATED)
— Dark Brown, Dark Gray,
s |ss 8 J1o | 6 19.9 — fed Brown
PA _
5 |ss i8 1o | 8 29. 154
= 3 —s63.2[16.0)
T — SANDY SILT, TRACE CLAY &
7 1ss 18 o |12 16.7 ol — ORGANICS (OIL SATURATED)
—560.7(18.5) Dark Brown to Dark Gray
PA —
- TC =
8 20— SILTY CLAY W/SAND SEAMS
Ss |18 |18 |12 26. 4 CH — (RES IDUAL SHALE & SANDSTONE)
PA et = Gray .
9 |ss {18 118 |63 31.3 78{cH | —s56.2[23.0) (Chemical 0dor)
] BOTTOM OF BORING
25—
— Power Auger Refusal @ 23'
= on sandstone (field classifi=
— catior_!) -
= Set 23' of well casing consisting of
-] 15" of well screen with 8' of 2'' 0.D
— PVC pipe above 2.9’ feet of riser
—] pipe above ground. Annulus packed
- with sand to 7% from surface, sealed
— with I' of bentonite, and then protec
— Ipipe grouted in,

i ve

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

Terracon Consultants, Inc.

BORING STARTED 2-11-82

Cedar Fatls Cedar Rapids Davenpornt BORING COMPLETED Z-I ] -82

vi] 22.5 ws.orwoD.] 22.5 AB.
wW.L. B.C.R. ACR.. Kansan ciy Wiehita, KS. RIG BOMB FOREMAN JAF
W.L. Oklahoma Clty Tulsa, OK APPROVED GKO [J0B #781580-1

A-I-26



LOG OF BORING NO. gpMI9

OWNER

ALUMINUM COMPANY OF AMERICA

ARCHITECT-ENGINEER

GERAGHTY & MILLER INC.

PROJECT NAME

SITE
DAVENPORT, |0WA ALCOA MONITORING WELLS
A
N g ;*E s | o |4
z "n% g E E %: § ‘a S z g 6 -§ escription
a | 2 Y e68cl| o or |2ol £ «
El&|E| 8] & |2ES| 5 |~alE¢E & 3
w|lFllale ]| &8 [S08] 3 |62 (5a] O w_y SURFACE ELEVATION 580.6
PA =
] FILL, SANDY CLAYEY SILT,
1 [ssi18 6 L8 14,3 ‘ RUBBLE, WOOD & CRUSHED
PA — LIMESTONE |
- Dark Gray to Dark Brown
2|ss18] 2| 27 14, — .
P 57L.6(6.0)
A o
—
31ss|i8| 4| 7 18.8 —
PA —
- FILL, CLAYEY SILT, TRACE SAND
4 |sshig | & . 10— 2 :
3 24.4 - AND CRUSHED LIMESTONE
PA - (OIL_SATURATED)
S|ssi8| &l 7 17.1 — Dark Gray to Gray
PA =
-—1
6 |SS (18 |6 7 17.8 1 56—
PA -
70 sslis | u| 9 21.1 3
oA - —562.1{18.5) :
OC — SANDY SILT, TRACE CLAY,
8 [ssS 18 |10 10 23.21 95 |ML | 20— ORGANICS (0OIL SATURATED)
PA ~H59.6{21.0) Dark Brown to Gray
- CL - SILTY CLAY WITH THIN SAND
355 118 Lih L 1S 17.8 CH - SEAMS (RES IDUAL CLAY SHALE
PA - - AND_SANDSTONE)
10 |ss 18 |14 | 63 2340 lon |25——s55.1{25.5) PERX,FR.fTAN,EoSn & White
= BOTTOM OF BORING
— Set 25' of observation well in ground
- with 15' of well screen and 10' of
— 2'' 0.D. PVC pipe above screen. 3' of
— riser pipe above ground. Annulus
j packed with sand to 9' from surface,
— sealed with 1' of bentonite, and then
—] grouted in protective pipe.

THE STRATIFICATION UNES’ REPRESENT THE APPROXIMATE BOUNOARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL.

WATER LEVEL OBSERVATIONS Terracon Consultants, Inc. BORING STARTED 2-11-82
NL 8 - O ! WS OR WD 8 .0 ! A.B. Cedar Falls Cedar Rapids Davenport BORlNG COMPLETED 2-‘ l -82
WL B.CR. ACR. Kansas Chty wienita, KS, RIG BOMB FOREMAN JAF
W.L. Okianoma Clty Tulsa, OK APPROVED GKO [ioB #781580-1

A-I-27



LOG OF BORING NO. GMZ20

OWNER ARCHITECT-ENGINEER
ALUMINUM COMPANY OF AMERICA GERAGHTY & MILLER
SITE PROJECT NAME
DAVENPORT WORKS, RIVERDALE, IOWA PCB LAGOON MONITORING
. - ~ c .
. @ ad L wn 2 3 A
2 f:_" ?, . . E'ég S ‘.7? S c Description
el als|5| 2 |28%] © |5nes g
a al| 2z 4 |§ac| § oz |vg| £ ®
El&le| 8] % (2E¢l 5= |=~a|E€E 2 | 3
al>lS8le| @ [380al 2 |82|5al o | ©
4 FILL: SANDY CLAYEY SILT
S_T Gray
HS -
-
—1
10__—
-
=
— (13.0")
- . IMESTONE, WEATHERED, Gra
= (14a.5) - Y
— BOTTOM OF BORING @ 14.5'
- - Classification of soil materials
7 estimated from disturbed auger
— tailings. See attached documentation
- for well details.
-
) THE STRATINCATION LINELS REPRESENT THE APPROKIMATE BOUNDARY LUINLS BI.'TWE.IN SO, AND ROCK TYPES: IN.SITU, THE TRANSITION MaY BE GRADUAL.
WATER LEVEL OBSERVATIONS Terracon Consultants, Inc. BORING STARTED 9-27-34
w.L| Dry ws.orwpD.| Dry as. Codar Falls Codar Rapids Osvenpor BORING COMPLETED 9-27-84
w.L. 8.C.R. A.C.R. Kanams Ey e XS RIG Mohile ? |FOREMAN par
W.L. Okisnoma City Tulsa OX - APPROVED DEK

108 # 784568




LOG OF BORING NO. GMZ1

OWNER - ARCHITECT-ENGINEER
ALUMINUM COMPANY OF AMERICA - GERAGHTY & MILLER
SITE ' PROJECT NAME
DAVENPORT WORKS, RIVERDALE, TOWA PCB LAGOON MONITORING
Y| ®
NEE vg| 2 |: |4
2| € ?o > : E'ﬁz s 13 I3 c Description
el alEls] £ 2¢m| Q |5~ |vs 8
al , |21 23| § |s2s]| & (Qx|2e £ | =
E1s|18| 8| 2 [2858( 5 [251E8 & | 2
al>lale| ©@ |[D08| 2 |62|5al 0 | @
- FILL: SANDY CLAYEY SILT
— AND CONCRETE RUBBLE
- Brown
5 (5.0")
HS — FILL: SANDY CLAYEY SILT
= WITH OCCASIONAL RUBBLE
10——‘ Gray
-
3
15 —
= (16.5')
] LIMESTONE, WEATHERED, Gray
— (13 0')
20_ BOTTOM OF BORING @ 18.0"
.
- Classification of soil materials
_ estimated from disturbed auger
— tailings. See attached documentaticn
= for well details.
-
:_
N
-
.

THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL ANO ROCK TYPES, IN-SITU. THE TRANSITION MAY BE GHAOUAL.

WATER LEVEL OBSERVATIONS BORING STARTED  9-28-84
Terracon Consultants, lnc.

wt| Dry ws.OorwbD.| Ory AB. Cedar Falls Cedar Rapids Davenport BORING COMPLETED 9-28-84

w.L. B.C.R. A.C.R. Kamacs Clty  verema, KS RIG Mohile 2 |FOREMAN par

w.L. Olianoma City Tulsa. OK APPROVED [EK [J08 =784568

A-T-29




LOG OF BORING NO. o2

OWNER ARCHITECT-ENGINEER

ALUMINUM COMPANY OF AMERICA GERAGHTY & MILLER

SITE _ PROJECT NAME

DAVENPORT WORKS, RIVERDALE, I0WA PCB LAGOON MONITORING

g SR

N 5 o % S : a
% g 20 E ; E .% E § 2‘“ S _ S Description
alelsis| 3 |55% & |8Z|28] = | %

S1S1E1 8| & |ESS| 3 (2328 8 | 3
sl 2|lale] & [58&|l £ |a8|5al & &

FILL: SANDY CLAYEY SILT AND
CONCRETE RUBBLE
Brown

(8]

(5.0')

HS FILL: SANDY CLAYEY SILT

AND OCCASIONAL CONCRETE
RUBBLE

Gray
(12.0")

SANDY SILTY CLAY, TRACE
GRAVEL

Gray

Glacial Till
(17.5")
(7 /71 SEE HOLE =]

—
o

—
(8]

BOTTOM OF BORING @ 17.7"

N
(e}

LlllLLllllllllll]llllJllllJHllIHIIJUHJHHJHHIIUI |llll|llll

Classification of soil materials’
estimated from disturbed auger
tailings. See attached documentation
for well details.

o - - - T - - - - - e - = -

NOTE #1:

LIMESTOME, SLIGHTLY
WEATHERED, Gray

THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY UNES BETWEEN SOIL AND ROCK TYPES. IN-STU. THE TRANSITION MAY BE GRADUAL.

W =

ATER.LEV:L oasskwmon':s Terracon Consultants, Inc. BORING STARTED 9-27-84

WL|17.5" ws ORW.D.| 17.5' AB.|"  CederFaiis Cogar Raptas Osvenpon BORING COMPLETED 9-27-84
B . Oes M A

w.L. B.C.R. A.C.R. Kansas ity Wichita, KS RIG tohile 7 |FOREMANpAr

w.L. _ . Okianoma City Tulsa, OK APPROVED DEK |JOB # 784568

A T AN



LOG OF BORING NO.  (GM23

OWNER ‘ ARCHITECT-ENGINEER

ALUMINUM COMPANY OF AMERICA GERAGHTY & MILLER

SITE PROJECT NAME

DAVENPORT WORKS. RIVERDALE, IOWA . | PCB LAGOON MONITORING

: wl % '

o g. g ° 25 :_‘C: > 7
f s @ | - 45: g z § z ” 5 _ < Description
E|&|E|l S| 2 (88| £ |2%l5¢] 8 | 2
alalal&| 5 |583] £ |&82|Sal & &

FILL: SANDY CLAYEY SILT AND
CONCRETE RUBBLE

(8]

Brown
HS

oy

(11.0')

SANDY CLAYEY SILT

Gray
1
(17.5")
180 —SEENROTE—=1

BOTTOM OF BORING @ 18.0°

~nN

Thred attempts made -at B locdtion tg
appraximgte fepthd of 1{5' ptior fo
penetlratjon pf corcrete|rubble.

Classification of soil materials
estimated from disturbed auger
tailings. See attached documentation
for well details.

NOTE #1:
LIMESTONE, WEATHERED
Gray

llllllllllllllll_lJUJLllllrllll. llllnllllllll rlllLlLLUllllllllll

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY UNES ACTWELN SON. AND ROCK TYPES. IN-SITU. THE TRANSITION MAY BL GRADUAL

WATER LEVEL OB - Y-27/-84
SERVATIONS " Terracon Consultants, inc. BORING STARTED
WL| ]7.5WS.ORWD.| 17.5 A.B. Cedar Falls Cedar Rapids Davanpor BORING COMPLETED 9.27-84
W.L. B.CR. A.C.R. Kanaas City - wrchita, KS RIG Mobile 2 |FOREMAN RAF
qW.L : Oktahoma Chy Tuisa. OK | AppROVED  DEK|[JOB # 784568




'LOG OF BORING NO.

PA F1 LL-CEMENT DUST MIXED W/OIL,

OWNER _ ' _ ARCHITECT-ENGINEER
ALUMINUM COMPANY OF AMERICA .
SITE PROJECT NAME
. DAVENPORT WORKS; RIVERDALE, [OWA WASTE LAGCOON STABILIZATION
3 vl o
3 It € :
N gal 2 |> |2
2 g a . y § z’ ; § ::-’ 3 < Description
glo15] 8| % (558 5 |8[23 = | 3 .
3 o E o = SIEE > _
3 S E 2 c% 585 3 ge £a § 2 GROUND SURFACE ELEVATION = 580.3
PA — FILL-SILT AND CONCRETE RUBBLE,
_ MIXED WITH CEMENT DUST
1 _JSs 18 111 13 Brown to Gray Brown
PA —$76.8(3.5)
5 5 F1LL-CEMENT DUST, UNMIXED, Gray
245508 113 4 —574.3|(6.0)"

72.31(8.0) Black

3 [sshe [14] 6 —
oA —_— FILL-SILT, TRACE CLAY, MIXED W/
10__"] CEMENT DUST
a |ssps |1a | 8 - -Gray fo Dark Brown
- -Chemical Odor
PA 1 -Layers of Unmixed Cement Dust
= Present
5 lgc ji1gah12 4 15_—F62.8 (15.0)
PA __1 " FILL-SILT, MIXED WITH OIL
) .= Black
6 |SS {1812 * 1 : (17.5)
BOTTOM OF BORING € 17.5
20 .

NOTE: |All}lsamplles giyen to clipnt ° e
in qield.

* |Spllit-gpoon samplTr siering
under |[ts own weight

Llllllllllllll'll|lllllllll|llli

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWELN SO AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS BORING STARTED 12-14-81
W.L{15.0 W.S.ORW.D. A.B. Terracon Consuitants, inc. BORING COMPLETED 12-14-81
Cedar . Rapids D P Des Moi 1A
W.L. ___BCR A.C.R. R was G e x8 RIG (yr 55  |FOREMAN o
Wl)ravein @ 7.0" AR : : APPROVED py;  }JOB # 7Ja1sap

e

A-I-32



LOG OF BORING NO.

Z (Zrd location)
OWNER _ _ ARCHITECT-ENGINEER
ALUMINUM COMPANY OF AMERICA ‘
SITE PROJECT NAME
DAVENPORT WORKS ; RIVERDALE, IOWA WASTE LAGOON STABILIZATION
Q
: |
[ ‘E G)E E . v
s|ala v22| ¢ |2 |3 -
E E .? E E é’gg § gn. g_ ,5 Description
sl 9|2l2| § |885| & (25|28 £ | 3
o 4 4 a >0 T ! =
5 S 58 2 (83z| £ 155[55 3 & GROUND SQRFACE ELEVATIOI\.:_ 5803
PA - FILL-SILT AND ROCK RUBBLE, MIXED
- W/CEMENT DUST, Brown to Gray-Brow:
1] ’ .
1}SS;18 2 3577.33.0 - T
PA = FILL-SILT, MIXED WITH CEMENT DUST
21sslisl 16l s 5_ 7 Brown to Gray Brown
—
PA —1573.3(7.0)
3]1SS(18 5 4 : FILL-SILT, MIXED WITH. CEMENT DUST
—_ AND OIL
PA 10T - Dark Brown
s |sshe 51 3 = 1 o; gﬁgabsl;onal Layers of Concrete
—1568.3 c-= Strong Chemical Qdor @ 10.C
PA | SANDY SILTY CLAY, TRACE GRAVEL
- -Dark Brown '
51sslig 1ol 4 15 :565.8 14 S53Chemical Qdor
- .
. BOTTOM OF BORING @ 14.5
NOFE: Al sgmplesi given to =
Client in the fipld - NOTE: Location of borings
= moved three times:
— st location-auger re-
. — fusal @ 7.5
Z 2nd Location-auger re-
] fusal @ 7.0
—
=]
—
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY UNES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAV!(GRAWM.
WATER LEVEL OBSERVATIONS . BORING STARTED 12-14-81
vef 14.0 ws.orw.n.| 13.0 AB] Terracon Consultants, Inc.  |BORING COMPLETED 12-14-81
Cedar Rapids D port Des Moines, 1A
w.L. . B.C.R. A.C.R.. Kansas ity Wichita, KS. RIG ME 55 FOREMAN ¢y
w.L.| Boring Destoryed By Constryction - APPROVED Rkl [JOB # 781580
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LOG OF BORING NO. 3  (3rd location)

OWNER ARCHITECT-ENGINEER
ALUMINUM COMPANY OF AMERICA '
SITE ) .| PROJECT NAM
DAVENPORT WORKS : RIVERDALE, IOWA WASTE LAGOON STABILIZATION
-t}
e ol %
. 2 | .
ez 238 2[5 |2
21 El %l » . |lgaz S |3 |5 c Description
v | |15 £ |segl © gm. lo s 28
HERIHEHERHHERSLLLEEE
=Y ] - - ?: N B = .
sl 21ale g £33 g 53153 & 5 GROUND SURFACE ELEVATION 580.3
—
PA — FILL-SILT MIXED WITH CEMENT DUST
1 Iss 11she | 16 — - Br?wn SFIII mixtures consists
—1. primarily of cement dust)
PA —
2 1ss |18l | 3 C-
— 574.3 (6.0)
PA - FILIL-SANDY SILT (OIL SATURATED)
3z Iss 18] 6 4 — AND POORLY MIXED WITH. CEMENT
- DUST, ]
-Brown to Black
jm] -
2 10 ~Pocket of Oil @ 7' +o 8.5

~-Few layers of Unmixed Cement
Oust

PA

w

(COBBLES & GRAVEL @ 15 to 16.5")
563.8(16.5) Limestone, Brown @ 16.5'

BOTTOM OF BORING @ 16.5

NOT%: Al damples givgn tolcliept v

in the fiefld. NOTE: Location of boring movef*

three ftimes:
1st location-auger re-

fusal @ 6.5
2nd locaflon-auger re-
fusa! @ 4.0

* §ptifr-sdoon spmpler bourcing

llillllllllJlllJ|Illl|llLlllllllllll lllllllll

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SO AND ROCK TYPES: IN-SITU, THE TRANSITION MAY B GRAOUAL

WATER LEVEL OBSERVATIONS BORING STARTED
N.L. W.S. OR W.D. A.B. Terracon Consultants, Inc. . |BORING COMPLETED
W.L. B.C.R. A.C.R,| Cedw Ruoids Davenport Des Moines. A pyg FOREMAN
. Kansas City Wichita, K3 "
wW.L. APPROVED JOB =
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LOG OF BORING NQ.

OWNER

ALUMINUM COMPANY OF AMERICA

ARCHITECT-ENGINEER

SITE ' PROJECT NAME
DAVEMPORT WORKS : RIVERDALE, |OWA WASTE LAGOOM STABILIZATION
[-4
e vl ®
o - -
@ Z' : O; 5 . v
s| ald v2al 2 |2 |8 .
Z)| E| of » ; 29zl o s 1O c Description
2131l s| £ [5¢8] Q |&8~]|us S
Blel2|c| % |2eg| & [35(59 5| ¢
[5) 15 hd b e
sleletel 2 1583 2 |528155] & 2 IGROUND SURFACE ELEVATION = 576.3
= FILL-MIXTURE OF SANDY CLAYEY
) |ST | 24] 12 15.9811 - SILT AND RUBBLE
EF -Dark Brown
ST | 24} .10 20.8 5] ~Chemical Odor Begins @ 5.0
AS 112 -
PA —
4 las |12 ]
- (2.0)
PA 10— FILL-MIXTURE GF CLAYEY SILT
- AND RUBBLE FILL ANC OIL
- ~Dark Brown to Black
> _JAS | 24 —$63.31(13.0) Limestone @ 13.0"
— .
15 o BOTTOM OF BORING @ 13.0
- .
3 A -
NQOITE: |Samples 3,4 .ang 5 gliven -
to ¢lientf in fjeld. —
” p—
.
—]
3
THE STRATIFICATION LINES AEPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL ANO ROCK TYPES: IN-SITU. THE TRANSITION MA.Y BE GRADUAL.
WATER LEVEL OBSERVATIONS BORING STARTED 12.15-8]
NL|] 3 5 W.S.ORW.D.| None AB. Terracon Consultants, Inc. BORING COMPLETED 12-15-81
W.L. B.C.R. A.C.R,| ©Cedw Ravids Davenpon Des Moinas, IA |pis CME 55 FOREMAN SM

w.i.| 4.0 @ 24 hrs.

Kansas City Wichita, K§

APPROVED RKL JijoB z /81280
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LOG OF BORING NO. 5

OWNER
ALUMINUM COMPANY OF AMER|CA

ARCHITECT-ENGINEER

SITE

DAVENPORT WORKS; RIVERDALE, |OWA

PROJECT NAME
WASTE LAGOON STABILIZATION

3 oo 2
S £ =
- ~ [=4 .
1 213 23l 2 |5 |2
2| € ?n = . E 3 S |3 3 c Description
D) o C o E |2 % o 5~ |e 3 .2
al 213 2 ¢ |§8¢c]| 5 [oF|23] £ S
El 2t El S| 8 [|2528| 3 22|58 & | 2 |GROUND SURFACE ELEVATION = 576.0
n| 2l ] SOomnl = a8 |on| o o
— FILL-MIXTURE QF SILTY CLAY,
1 IsT {24]18 27.1|90.5 - TRACE SAND AND RUBBLE FILL
B Brown to Red/Brown
2 [sT 12| a 27 o =£72.0{(4.0)
oA 5 = FILL-MIXTURE OF SILT, GRAVEL,
- RUBBLE
- Dark Brown
3 |AS | 24 ——
—376.02:9)
op o - CLAYEY SILT, TRACE SAND
' Dark Brown
4 |AS |24 b63.0 [(13.0)Weathered Limestone @ 13.0'
15 BOTTOM OF BCRING @ 13.0

injfield

NOTE: | Saqples:p & 4 giver to ¢lignt

llllllllllllllllIlUlIllllllJlllllll|lllJ|lllLl

THE STRATIACATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SO AND ROCK TYPES: IN-SITU, THE TRANSITION MAY B8€ GRADUAL

WATER LEVEL OBSERVATIONS

W.L| Nope W.S.ORWD. |y .. AB.

W.L. 8.C.R. A.C.R.

WL} 9.0' @ 24 hr.

BORING STARTED 1{2-15-81

Terracon Consultants, Inc. BORING COMPLETED 12-15-81

Cedar Rapids D port Des M
Kansas City Wichita, KS

" IRIG ~me ss FOREMAN ¢y

APPROVED ., |JOB = 781580
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LOG OF BORING NO. &

OWNER .
LLUN M CCMPANY OF AMERICA

ARCHITECT-ENGINEER

SITE ) PR C
DAY EMFORT WORKS : RIVERDALE, 1OWA FR2IECTAGYEN sTasiLIzAT ION
1]
e DEY I
el d 2 3 5|y |z
2 8 ?a > ; E’E_,'; s :Z; 8 c Description
21 31Sls] £ |55 © |an|es 2
ele|e| 3| § |s85| & |o5(2g £ | ¢ .
hx [y s - r q - = .
s 81518 ] 2 1832 & 154[55] 3 2 |GROUND SURFACE ELEVATION 575.9
- FILL=-SILTY CLAY, TRACE SAND
A e— - 4 dn
L5l 1210 12.0013. 3 TRACE GRAVEL WITH OCCAS IONAL
—] RUBBLE,
PA — Brown to Red/Brown
5 _—1570 (5.0)
— CLAYEY SILT, TPACE SAND,
= Gray/Brown
D H l
> {as | 2a] * ‘ Chemical Odor
_.:566. (9.0)
BA 10 7] CLAYEY SILT, TRACE SAND,
— (SATURATED WITH OIL)
5 Dark Brown
3 |AS | 24] * —P62.9{(13.0)
PA — SANDY SILT, Greenish Gray
4 lag L1o] 15 =560, (15.0)(Chemical Odor)
——
- BOTTOM OF BORING @ 15.0
NOTE: ISamples 2{3 and 4 were _
bivedn to ¢lient] in gield P20 — ..
i -
p~
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SO AND ROCK TYPES: iIN-SITU, THE TRANSITION NA.V B8E GRADUAL,
WATER LEVEL OBSERVATIONS BORING STARTED 12-15-81
wL|3.5 ws.ORwD.| 2.0 aB. Terracon Consultants, Inc. BORING COMPLETED 12-15-81
W.L. B.C.R. ACR.| Co~ “'::'u:cm-w:wuz' * " [RIG. cME 55 FOREMAN ¢y
W.L| 2.4 8 24 hr. ' APPROVEDRKL [i0B # 781580
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LOG OF BORING NO. 7

-

OWNER
ALUM NG COMPANY OF AMERICA

"ARCHITECT-ENGINEER

SITE

PROJECT NAME . i
WASTE LAGOON STA3ILIZATION

CAVENPCORT WORKS; RIVERDALE, TOWA
o
e D
aQ - -
el Ll & |5 |3
21 ElS] ~ : E'ﬁ Il § |3 (5 « Description
) S £ by s < ¥% o 5”’_ v935 2
al?|l 3] 2 4 |Sac| 5§ |og|ea] = ®
E| & €| 3 2 |oe9| = | =TIEEl B 2
L] b=y ) ] = C O = [% B [~ [ 2
wirlole | @ |Soal £ |a2 Dol Q W |GROUND SURFACE ELEVATION=578.7
. , 3 FILL-CLAYEY SILT, LITTLE
1 |ST24 | 4 9000+ 15.3 - GRAVEL, TRACE SAND WITH
QCCASIONAL RUBBLE,
* i
2 |sTl2a {12 4200 | 16.3106.4 - Dark Brown
S ——
PA =
3 JAS 12 —
PA 0 .
S 1 LA
p» NOTE 1
4_|AS P4 ——F65.7|(13.0)
15— BOTTOM OF BORING 2 13.0
* Calibfated [Hand Penetfometer —
3
" NOTE: SsmpleL 3 ard 4 qiven | NOTE 1
+q clieht in|field -
26 =1 FILL-CLAYEY SILT, LITTLE GRAVEL
— TRACE SAND, WITH CONCRETE RUBBLE
= AND OfL
- —] Dark Brown
=
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOU. AND ROCK TYPES: IN-SITU. THE-TRANSITION MA'V BE GRADUAL
WATER LEVEL OBSERVATIONS _ _ BORING STARTED 17.15-81
WLl None W.S.ORW.D.| A.B. Terracon Consultants, Inc. BORING COMPLETED 12-15-81
Cedar Rapids Oavenport Des Moines, A
w.L B.C.R. A.C.R. Ramas ity wichite, kS RIG ~yp =5 EOREMAN M
W.L|None @ 24 Bre : APPROVED RKL JOB 7 781580
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LOG CF BORING NO.

g

OWNER ARCHITECT-ENGINEER
SRS COMPANY CF SUERICA
SITE . PROJECT NAME
SAVENPORT WORKS : RIVESDALE, IOWA WASTE LAGOON STABILIZATION
el | o
-] -\- -
@ 7..' U w 5 ' v
s|l a3l & v922| g | = s o
Z| E) oo] » . |28 o a o c Description
) b = @ s = 2% o 5"‘_ g §=]
- (7] - c = [ Q L
a a 2 P Sac 5 Qr |¢ 5 £ ]
El&]E| 2] 3 1268 5 [221ZEl & | 2 |GROUND SURFACE ELEVATION = 577.8
ol 2lal @ |[50al 2 |d8lsal o o = :
TSIl © I %) — ‘ -
A - FILL-CLAYEY SILT, TRACE SAND
— WITH OCCASIONAL RUBBLE
2157|1216 12.0 = Gray/Brown to Dark Brown
-
PA :
5| As|24 —s68.8 (9.0)
1] FILL-CLAYEY SILT, TRACE SAND
= WITH RUBBLE AND OIL
PA — Brown to Dark Brown
——1555.8(13.0) Strong Chemical Odor
15—
- BOTTOM OF BORING @ 13.0
NOTE : Spmplle #3 fiven [to client -
in fileld —
jl . L
-
4 Sy
-
——
—

" TME STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOML AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS BORING STARTED 1{2-15-81
VL] 6.0 WS.ORWD. (4.0  AB. Terracon Consultants, Inc. BORING COMPLETED!2-15-81
W.L. B.CR. A.C.R,| (Coasr Rapids Davenpont Des Moines, A [g;s CME 55 FOREMAN °SM
Kansas City Wichita, KS _ -
WLl)s 2 8 24 he, ' APPROVED Rk [JOB # 781580

A-T-3Q




LOG OF BORING NO.

0

OWNER | ARCHITECT-ENGINEER
ALUMTHUNM COMPANY 75 AMEEICA
SITE PROJECT NAME
DAVENPORT WORKS : RIVERDALE, IOWA WASTE LAGQOON STABILIZATION
[}
g vl %
s gl = .
B R - » |4
3|2 ?o . ' ?;, 5 ‘-; s 13 12 c Description
ol 3l s) § |€¢2wl 9 |s~les S
a al| 3 a Secl|l & or|j2s| = ]
El8{E|l S| 8 |eES| 5 |24l 5 | 2
w| Pl e ® |D0on| = a2 lon| o w [ROUND SURFACE ELEVATION=581.8

FILL~ SANDY CLAYEY SILT
WITH OCCASIONAL RUBBLE

Lpshed 2000+ 9.2 109.2 Dark Brown to Dark Gray
21 ST|24 5 1 500
5 576.8(5.0)
PA
3 SI1LTY CLAY, TRACE SAND, TRACE
o GRAVEL
Brown to Gray
Chemical Odor
PA 10
4 | AS |24
15 _—1s66.8f 10

BOTTOM OF BORING @ 15.0

NOTE: pamples 3jand 4 givgn
to qlient|in field

lllLllllllllllll|lJll|llthlll|llll lUl'lJllIJlJlllllJIllll. L]

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL.

WATER LEVEL OBSERVATIONS - BORING STARTED 12-15-81 -
vyL| 9.0 WS.ORWLD.|8.0 A.B. Terracon Consultants, Inc. |BORING COMPLETED 12-15-81
w.L B.C.R A.C.R Cedar Rapids Davenpont Des Moines, (A ‘ RIG CME 55 FOREMANSM
— — — . Kansas City Wichita, KS ‘
WLl 4.0 8 24 hr : APPROVED Rk [JOB = 781580
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LOG OF BORING NO.

.

O'WNER ARCHITECT-ENGINEER
SLeM L CUCEARY CF AMERICA )
SITE PROJECT NAME
CAVENPCRT WORKS: RIVERDALE, IOWA WASTE LAGCON STABILIZATION
o
e ] &
3 S| o€ v
12138 o348l &€ | > |2
g 8 o | ) 252 < -Z; S c Description
sl 31Els| £ [g2%8] @ (&87|us 2
a al| 2 a Sacl| & ar|2al £ ] .
Sl &(E1 8] 2 |282| 5 [23[E5 & | 2
al21a31¢e s I58al = |a2(5a] & o] GROUND SURFACE ELEVATION = 577.8
:. FI1LL-SANDY SILT, TRACE CLAY,
L ST N2 n — WITH CINDERS AND RUBBLE
PA — Dark Brown
2 |sThs | 6 . = !
po. 1 s _72.8[(5.0)
PA — SILTY CLAY, TRACE SAND AND
2 |ac - GRAVEL, WITH OCCASIONAL SAND
— SEAMS _
: Gray to Dark Gray
— Strong Chemical Odor
10— Smal!l lenses of oil beiow 8.0
PA = .
—
4 |AS 3
15_—562.4(15.0)
ﬂ
= BOTTOM OF BORING 2 15.0
NOTE: | Sarjples P and {4 giyen :‘ .
tolclienff in field —
—
3
3
—
——

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

Ll 4.0 ws.orwbD.[12.0

A.B.

W.L.

B.C.R.[

ACR.|

wL] 3.0 @ 24 hrs

Terracon Consultants, inc.
Cecar Rapids O port Des Moi 1A
Kansas City Wichita, KS

BORING STARTED 12-15-81

BORING COMPLETED 15_15_31

RIG CME 55

FOREMAN SM

APPROVED R KL

JoB & 781580




LOG OF BORING NO.

P

O NNER ARCHITECT-ENGINEER
ety TOBANY CF AMERICA .
SITE PROJECT NAME
DAV ENPCRT WORKS : RIVERDALE, 10WA WASTE LAGOOM STABILIZATICH
V]
el 2
| el 2 val & |5 |4
2| g ?o = . T‘:"ﬁ" s |3 IS - Description
sl sle|ls| & |S¢g] © |5~ e S
Sl w2l 3| § |58 &8 |22)128] £ | 3 SR
o 9 - - b s | = =
3 3 ale 2 S3& 2 |&838155 &+ & GROUND SURFACE ELEVATION = 5870
- FILL-MIXTURE OF CLAYEY SILT,
= TRACE SAND AND SILTY CLAY,
R 2 ;;; 3. WITH OCCASIONAL RUBBLE,
: - Dark Brown and Dark Gray
5 I Chemical Odor below 2.5
PA —
v
-
* —
2 ASL12 — 569.53(8.5)
—1569.4 MOl 1
10___]
- BOTTOM OF BORING @ 9.0
NOTE: [Sampgle #3| gived to ¢!lient =
in 'ﬁl_eld ]
3 NOTE 1:
o e —
- FILL - CONCRETE RUBBLE
-1 Dense
—_ Massive
— NOTE 2: .o
E Boring location moved and res-
- — drilled due to obstructing
— concrete at 8.0' at first
- focation.
-
—
-
—1
—
THE STRATHICATION UINES REPRESENT THE APPROXIMATE BOUNDARY LINES SETWEEN SOIL ANO ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL
WATER LEVEL OBSERVATIONS BORING STARTED 19-15-81
w.L]2.0 W.S. OR W.D.|None A.B. Taerracon Consultants, Inc. BORING COMPLETEDI 2-15-81
Cedar Rapids Davenport Des Moines, 1A
W.L. 8.C.R. A.C.R. Kameas G- e K RIG (Mg 55 |FOREMAN o
W.L.] None @ 24 hr. APPROVED RKL [JOB = 781580

A-I-42




LOG OF BORING NO.

~whiio ARCHITECT-ENGINEER
Lttt DONAPANY TF LUIR|CA
SITE PROJECT NAME
~AVENPOOT WORKS:RIVERDALE, IOWA WASTE LAGOON STABILIZATICN
[}
e DO IS
3 < b= .
128 val & |5 |4
Z| € ?n > . E'Z;; S | G s c Description
slalsls| € |£88] Q |67 ]es S -
JHMEEIERHERES L .
Q Q o - - : 3 =1 -
I I I c% £821 2 1838155 8 2 GROUND SURFACE ELEVATION = 580.8
— FILL-MIXTURE OF SANDY SILT,
P |ST|18]t0 19.2]106.9 - AND SILTY CLAY W/OCCASIONAL
— RUBBLE,
— Reddish Brown to Dark Brown
PA 5 —
-
-
1
2 |AS | 60| *
567 .81 (13.0)
1 BOTTOM OF BORING @ 13.0
NOTIE: bamplle 2 given ffo cllient

n flield

ALlllllllllJJLl lJlll Llll_Il:lll lllﬂJlJlLlllrlLU

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL.

WATER LEVEL OBSERVATIONS

BORING STARTED 12-15-81

{L]12.0 WS.ORWD., 5.0 AB. Terracon Consultants, Inc. BORING COMPLETED 12-15-81
w.L. B.C.R. A.C.R.[ Ceds Rapds Oavenpont Des Moines, A |pis  ~wyE 55 FOREMANSM
Kansas City Wichha, KS™
W.L] 5 0@ 24 he APPROVED Rkl |JOB =781580

A-I-43




LOG OF BORING NO.

T

CUotER ARCHITECT-ENGINEER
) CLooopary TF LntEs
SITE PROJECT NAME
N4VENPORT WORKS: RIVERDALE, I10OWA WASTE LAGCON STARILIZATION
[}
g vl o
s 2l = .
. v | 2 v » 9 N ?a
2 g ?o > : Eléi 5 3 8 c Description
ol sl S| &£ |S25] © |§Slos S
a|2]3alz] ¢ |s&c| 5 |o=|28] = | S
El8)El S| 3 |2888| 5 |21 B | &
w|Plale] @ |Soal 2 |a2|5a] A & |[GROUND SURFACE ELEVATION = 580.9
= FILL- SANDY CLAYEY SILT,
LT 12 B 14.8109.1 - TRACE GRAVEL AND CINDERS
" WITH OCCASIONAL RUBBLE
PA — Brown to Dark Brown
5 TP75.9l5.0)
3 FILL-SILTY CLAY, LITTLE
- SAND, TRACE GRAVEL WITH
2 |As |12 ] OCCASIONAL RUBBLE
— Dark SErown
— Strcra Chemical Odor
- 10T g
. IA
-
3 JAS |12 _1567.9 (13.0)
15— ~
_ BOTTOM OF BORING @ 13.0
S
NOTE: [Samgle 2 pnd 3|giver E
to gqlient] in fleld. — ..
- —5
—
—
—
-
—
THE STRATUNCATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SO AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL.
WATER LEVEL OBSERVATIONS BORING STARTED {2-15-81
w.Lf11.0 ws.ORwWD.|12.0 AB. Terracon Consultants, Inc. . BORING COMPLETED 12-15-81
W.L. B.C.R. A.C.R.| Ceow Rwids Davenpont Des Moines, 4 p1s  CME 55 |[FOREMAN SM
] Kansas City Wichita, KS -
wW.L]|4.0 @ 24 hr. APPROVED RKL [J0B = 781580

A-I~44




LOG OF BORING NO. “:

ARCHITECT-ZNGINEER

QONNEFR
AL CIUPANY OF APERICA
SITE PROJECT NAME

DAVINPCRT WCRKS: RIVERDALE, 1Cwa

WASTE LACOON STABILIZATION

* Pal{bra }'ed Hind Pehetroheter

NOfE: | Sapple I and B given to
client ijn field.

—

lhun|||||J_1111||ul||1uh1u||meJ|uu

U
Al ‘
ez val 8 {5 |4
Z| € ?o > ; E'ﬁz s |3 IS c Description
2t 31 El S E 1525 Q |8l 2
2lei2| 3| £ [s8%| & |25(2¢ 5 | B
sl >|a|&| 2 |583] £ |528|5a] & | & BROUND SURFACE ELEVATION = 577.0
= FlLL- SANDY CLAYEY SILT,
i — TRACE GRAVEL W/OCCASIONAL
1 ST18]12 5000 [14.9 [106. 4 -—
; - RUSBLE
TSI T3 Pl PR IPTER IR 55'73.0 (4.0) Brown to Reddish Brown
PA 5 —]
- SILTY CLAY, LITTLE SAND,
- TRACE GRAVEL
— Dark Gray
3 AS |24
— Strong Chemical Odor
PA 10 —
a |as 36 P65.0((12.0)
b64.0[(13.0) WEATHERED LIMESTONE

BOTTOM OF BORING @ 13.0

THE STRATINCATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SON. AND ROCK TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL

WATER LEVEL OBSERVATIONS

N.LlNone W.S.ORW.D.|None A-B.

W.L.

W.L.

None @ 24 hr,

BORING STARTED 12-15-81

Terracon Consultants, inc. 1BORING COMPLETED 12-15-81

B.C.R ACR_.CoduRlpidlf‘ port Des
— — Kansas City Wichita, KS

" |RIG (Mc 55 |FOREMAN oy

APPROVED pk| |JOB ¥ 781580

A_T_r10C€




LOG OF BORING NO. ve

OWN:r ARCHITECT-ENGINEER
e Serzat DT OAVET|CA .
SITE PROJECT NAME
DAVENSORT WCRKS : RIVERDALE, ICWA WASTE LAGOON STABILIZATION
Q
g o R
s gl = .
N o238 2 |5 |3
212121 . . le2zl § | |G c Description
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Geraghty & Miller, Inc

VELL 10G -
PROJECT Alcoa, Davenport DATE- 6/14/84 SHEET 1 OF 1
LOCATION A DRILLING CONTRACTOR Albrecht
WELL NUMBER Shallow DRILLING METHOD Air Rotary
SAMPLE DESCRIBED BY John R. Mildenberger SAMPLING METHOD Cuttings
SAMPLE" DEPTH
NUMBER SAMPLE DESCRIPTION DRILLING COMMENTS | INTERVAL | THICKNESS
(FEET) (FEET)
Sand, silt and limestone '0-9.5 9.5
fragments, moist, brown,
glass, roots, rebar, fill
Limestone, float or fill Hard Drilling 9.5-11 1.5
Silt, some fine sand and 11-13 2
organics, very moist,
dark brown
Same (Qil odor) 13-16 3
Clay, some silt, very moist, 16-17 1

green, plastic
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Geraghey & Miller, Inc

VELL 10G

SHEET 1

PROJECT Alcoa, Davenport DATE -6/13/84 or 1
LOCATION A DRILLING CONTRACTOR Albrecht
WELL HUMBER Intermediate DRILLING METHOD Air Rotary
SAMPLE DESCRIBED By dJohn R. Mildenberger SAMPLING METHOD Cuttings
SAMPLE DEPTH
NUMBER SAMPLE DESCRIPTION DRILLING COMMENTS | INTERVAL |THICKNESS
(FEET) (FEET)
Sand, silt and limestone| Note: Driving 0-16 16
fragments, moist, brown, | casing compressed
debris, metal, fill formation, depths
may be distorted
Silt and clay, moist, brown, | in the overbur-[ 16-17 1
little organics dened
Silt and clay, moist to 17-18 1
very moist, black, oil
odor
Silt and clay, moist, greenish | Rock encountered| 18-19 1
grey at 19 ft.
Limestone, microcyrstalline, 19-49.5 30.5
occasionally vesicular, | Small amount of
light brown to light grey, | water encountered
low permeability except | at 29 ft.
fair where fractured or
- vesicular, pyrite
Shale, grey to green, friable, 49.5-55 5.5
calcareous, low permeabil-
ity, dry
Limestone, microcrystalline, 55-150 95
occasionally vesicular and
fossilferous, 1light grey,
low permeability except
good where fractured or
vesiclar, pyrite, crystals
well developed in vesicles,
occasional thin blue-green
shale seams
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Geraghey & Miller, Inc

WELL LOG
PROJECT Alcoa, Davenport DATE 6/14/84  SHEET 1 OF 1
LOCATION A DRILLING CONTRACTOR Albrecht
WELL NUMBER Deep DRILLING METHOD Air Rotary
SAMPLE DESCRIBED By John R. Mildenberger SAMPLING METHOD Cuttings
SAMPLE DEPTH
NUMBER SAMPLE DESCRIPTION DRILLING COMMENTS | INTERVAL | THICKNESS
(FEET) (FEET)
Sand, silt and limestone 0-11 1
fragments, moist, brown,
metal, etc., fill
Silt and clay, moist, brown 11-14 3
Silt and clay, moist to 14-15.5 1.5
very moist, black, oil
odor
Clay, some silt, moist green, 15.5-19 3.5
plastic
Rock encountered
Limestone, microcrystalline, at 19 ft. 19-28 9
light grey, pyrite
Shale, grey to green, friable, Small amount ofl 28-34 6
calcareous water encountered
at 30 ft.
Limestone, microcyrstalline, 34-50 - 16
- occasionally vesicular, ) nJ
light grey, low perme- Water productio
ability except fair where increases to 1
fractured or vesicular, GPM at 44 ft.
pyrite
Shale, grey to green, friable, 50-55 5
calcareous, low permeabil-
ity, dry
Limestone, microcrystalline, Water productionf 55-300 245
occasionally vesicular and from fractures
fossilferous, grey to white, | at 64 ft., 80 ft.,
low permeability except 130-150 ft., 200
good where fractured or ft. and 210 ft.
vesiclar, pyrite, crystals '
well developed in vesicles,
occasional thin blue-green
shale seams
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Geraghey & Miller, Inc

PROJECT

WELL LOG

Alcoa, Davenport

DATE 6/06/84 SHEET 1

LOCATION

B

OF 1

DRILLING CONTRACTOR __ Albrecht

WELL NUMBER Intermediate

SAMPLE DESCRIBED BY

DRILLING METHOD

John R. Mildenberger

Air Rotary

SAMPLING METHOD

SAMPLE
NUMBER

SAMPLE DESCRIPTION

DRILLING COMMENTS

Silty, some fine sand, little
clay, limestone fragments,
trace glass fragments and
organics, moist, dark brown,
fill

Silt and clay, moist, brown,
plastic

Clay and silt, trace limestone
fragments, moist, pale
green

Limestone, microcrystalline,
occasionally vesicular,
light grey, low perme-
ability except fair
where fractured or ves-
icular, pyrite

Shale, grey, friable, calcar¥
eous, low permeability,

dry

Limestone, microcyrstalline,
occasionally vesicular
and fossilferous, 1light
grey, low permeability
except good where fractured
or vesicular, pyrite,
crystals well developed
in vesicles, occasional
thin blue~green shale
seams

Rock encountered
at 8.5 ft.

Small amount of

water encountered
at 40 ft.

Water production
from fractures
at 73 ft. 117 to
150 ft.

Cuttings

DEPTH

INTERVAL | THICKNESS
(FEET) (FEET)

0-5 5

5~7.5 2.5
7.5-8.5 1
8.5-43 34.5
43-55 12
55-150 95
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Geraghey & Miller, tac

VELL 1OG
PROJECT Alcoa, Davenport paTE _ 6/07/84  sgEer 1 or 1
LOCATION B DRILLING CONTRACTOR Albrecht
WELL NUMBER Deep DRILLING METHOD Air Rotary
SAMPLE DESCRIBED BY John R. Mildenberger  saMPLING METHOD Cuttings
SAMPLE DEPTH
NUMBER SAMPLE DESCRIPTION DRILLING COMMENTS | INTERVAL | THICKNESS
(FEET) (FEET)
Silty, some fine sand, little 0-5 5
clay, limestone fragments,
trace glass fragments and
organics, moist, dark brown,
f£ill
Silt and clay, moist, brown, 5-7 2
plastic
Clay and silt, trace limestone 7-8 1
fragments, moist, pale
green Rock encountered
. . . at 8 ft.
Limestone, microcrystalline, 8-43 35
§9c§ilonally lve51cular: Small amount of
ight grey, low perme water encountered
ability except fair
at 25 ft.
where fractured or ves-
icular, pyrite, occasional
_ thin blue-green shale seams
Shale, greyish green, friable, 43-59 16
calcareous, low permeabil-
ity, dry - '
Limestone, microcyrstalline, | Water production| 59-300 241
occasionally vesicular | from fractures
and fossilferous, 1light | at 61 ft. 70 to 90
grey, low permeability | ft., 120 to 200
except good where fractured | ft., large frac-
or vesicular, pyrite, | ture at 160 to
crystals well developed | 162
in vesicles, occasional
thin blue~-green shale
seams
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Geraghey & Miller, Inc

WELL 10G

PROJECT Alcoa, Davenport DATE 5/30/84 SHEET 1 OF 2

LOCATION C - DRILLING CONTRACTOR Albrecht

WELL NUMBER Intermediate DRILLING METHOD Air Rotary

SAMPLE DESCRIBED By John R. Mildenberger SAMPLING METHOD Cuttings

SAMPLE DEPTH
NUMBER SAMPLE DESCRIPTION DRILLING COMMENTS INTERVAL | THICKNESS
(FEET) (FEET)

Topsoil 0-1 1

Silt and clay, trace fine 1-8 7
sand moist, brown

Clay, little silt, moist to 8-9.5 1.5
very moist, reddish brown,
plastic

Clay, little to some silt, 9.5-10 0.5
moist grey

Silt, some clay, trace fine 10-11.5 1.5
sand, moist to dry, light
vellow brown to brown

Limestone, microcrysalline, |Rock encountered ]11.5-12.5 1
very light grey to white, at 11.5 f¢t.

pyrite

Shale, dry, grey, friable, 12.5-14.5 2
calcareous, low perme-
ability

Limestone, microcyrstalline, ([Water encountered }14.5-36 21.5
occasionally vesicular, {at 20 ft. produc-
grey to white, low perme- [tion increases as
ability except fair where |[fractures encoun-
fractured or vesicular, |tered at 23.5 ft.
pyrite well developed in |and 34 ft.
vesicles

Shale, grey, friable, calcar- ~ {36-50 14
eous, low permeabil-
ity, some fine .sand
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Gernghey & Maller, Inc.

WELL LOG

PROJECT Alcoa, Davenport

DATE .

LOCATION C

5/30/84

SHEET 2 OF 2 _.

DRILLING CONTRACTOR Albrecht

WELL NUMBER Intermediate DRILLING METHOD Air Rotary
SAMPLE DESCRIBED BY John R. Mildenberger SAMPLING METHOD Cuttings
SAMPLE DEPTH
NUMBER SAMPLE DESCRIPTION DRILLING COMMENTS | INTERVAL | THICKNESS
(FEET) (FEET)
Limestone, microcrystalline, [Water production |50-150

occasionally vesicular and
fossilferous, grey to white,
low permeability except
good where fractured or
vesiclar, pyrite, crystals
well developed in vesicles,
occasional thin blue-green
shale seams

from fractures
at S5 ft., 64.5
ft. Fractures
below this depth
were difficult to
recognize

100




Geraghey & Miller, Ine

- WELL I10G
PROJECT Alcoa, Davenport DATE 5/30/84 SHEET | OF 1
LOCATION C DRILLING CONTRACTOR Albrecht
WELL HUMBER Deep DRILLING METHOD Air Rotarv
SAMPLE DESCRIBED BY John R. Mildenberger SAMPLING METHOD Cuttings
SAMPLE DEPTH
NUMBER SAMPLE DESCRIPTION DRILLING COMMENTS | INTERVAL |THICKNESS
(FEET) (FEET)
Topsoil 0-1 1
Silt and clay, trace fine 1-8 7
sand and organics, moist,
dark
Silt and fine sand, little 8-12.5 4.5

organics, dry to moist,
dark brown
Sand, fine, some silt, shale

and limestone fragments,
dry light greyish brown

Shale, dry, greyish-green,
friable, calcareous, low
permeability

Limestone, grey, friable,
calcareous, low perme-
ability

Shale, dry, grey, friable,
calcareous, low perme-
ability

Limestone, microcyrstalline,
occasionally vesicular and
fossilferous, grey to
white, low permeability
except good where fractured
or vesicular, pyrite,
crystals well developed in
vesicles, occasional thin
blue-green shale seams

Rock encountered
at 13.5 f¢t.

Water encountered
at 40 ft.

Water production
from fractures
at 50 ft., 65-74
ft. Difficult to
distingish
furhter fractures
with discharge >60

gpm

12.5-13.5 1

13.5-21 7.5
21-45 24
45-49 4

49-300 251
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DI
GEOLOGIC WELL-LOG

Depth Interval

Description

(Feet)

0 -6.0
7.0 - 29.5
29.5 - 32.5

Reworked soils - overburden: silt, little fine sand and
clay. brown at top, dark brown with depth, damp, greasy
texture, rich in organics.

Note: Thin peat layer directly overlying bedrock surface.

Limestone, calcite; light to medium grey:; fine grained
matrix; highly weathered from 7 - |5 feet; low
permeability; rock is fissured more than it is fractured,
fissures typically coated with a greenish-grey (10 CY5/2)
shale; solution cavities, secondary calcite crystallization
observed; vuggy: fossiliferous: sucrosic in places: Fe +Mn
staining common in limestone from 7 to 20 feet.

Note: Some evidence of water production between 28 and
30 feet.

Shale, very fine grained; Possibly saturated at top
(difficult to discern): light olive grey (5Y 6/1) different
from shaley deposits along fissures in limestone--
probably dissimilar origins; fissile; greasy texture.

- A-II-9 _
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DS
GEOLOGIC WELL-LOG

Depth Interval
(Feet)

Description

0 -~ 6.75

6.75 - 29.0

29.0 - 29.2

Unconsolidated sediments and reworked soils

Limestone, calcite; light to medium grey; fine grained
matrix; highly weathered from 7 - [I5 feet: Ilow
permeability; rock is fissured more than it is fractured,
fissures typically coated with a greenish-grey (10 GY5/2)
shale; solution cavities, secondary calcite crystallization
observed; vuggy: fossiliferous; sucrosic in places; Fe +Mn
staining common in limestone from 7 to 20 feet.

Note: Some evidence of water production between 28 and
30 feet.

Shale, very fine grained: Possibly saturated at top
(difficult to discern): light olive grey (5Y 6/1) different
from shaley deposits along fissures in limestone=--
probably dissimilar origins; fissile; greasy texture.

A-II-10
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DI
GEOLOGIC WELL-LOG CONTINUED

Depth Interval

(Feet) Description
32.5 -~ 106.0 Borderline between calcitic dolomite and dolomitic
limestone -- definitely lower CaCo3z content than

limestone unit above shale; calcite; very pale orange (10
YR 8/2) to a vyellowish grey (5Y 7/2); low matrix
permeability, high secondary permeability: fissured, shaley
material interspersed along fissures; calcite
recrystallization, trace pyrrhite crystals observed; vuggy
(solution cavities); sucrosic; fossiliferous.

Bedrock texture, color, and grain size more homogenous in
this interval than other intervals. Crystalline
encrustations common in this zone along fractue planes,
probably the result of precipitation from solution/ground
water,

Note: Shaley material along fissures and fractures has
appearance and texture of a weathered calcareous mud.

Fractured at 43 ft.; 45 - 46 ft.; u8 - 50 ft.;

Initial water production 68 - 70 feet: 74-76 ft.; 78-79;
Very fractured 84 - 87; noticeable increase in water
production

106 - 150 Similar to previous interval: Caicitic dolomite or
dolomitic limestone, calcite; fine grained matrix;
predominantly yellowish grey (5Y 7/2) with very pale

- orange streaks (10 yr 8/2) and dark horizontal banding
(paleo-organic rich strata): Sucrosic; vuggy: fossiliferouus;
calcite recrystallization of fossils; trace pyrrhite; soft;
brittle.

Note: Highly fossiferous from 130 - 140 ft.

Highly fractured from 95 - 125 ft., primary water
producing zone

END OF BOREHOLE

A-II-11
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DD
GEOLOGIC WELL-LOG

Depth (nterval

(Feet) Description
0-2 Top soil and gravel fill - saprolitic appearance
2 - 2.5 Weathered calcitic dolomite, grey, dry
2.5 - 3.0 Silt, little clay and fine sand. assorted calcitic dolomite
gravel, light brown, dry
3.0 - 4.0 " Silt and fine sand, dark brown, moist, lighter brown with
depth
4.0 - 6.5 Fine sand and silt, dark grey to black, damp rich in
organics
6.5 - 30.0 Thin horizon (!") of weathered shale or peat above
bedrock.
- Bedrock - Calcitic dolomite, grey, dry, solid, competent.
Softer material at 14' - peat or shale horizon,
shale interspersed in cuttings, no distinct horizons
observed between 14 and 30 feet.
32 - 33 Water production increase from .10 gpm - .25 gpm (gallons
per minute)
30 -3y

Brown shale horizon, very fine grained

A-II-12 |
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DD
GEOLOGIC WELL-LOG CONTINUED

Depth Interval

{Feet) Description

34 - 80 Calcitic dolomite - pale brown, saturated, solid, occasional
shale cuttings (possibly kankaki formation)
Fracture zones 64 - 67; 79 - 80.
Note: Water production up to 2-3 GPM

80 - 93 Calcitic Dolomite: med.-grey; saturated; solid, competent;
trace shale cuttings. '
Fractured zones from 87-89; 90-9I|

93 - 132 Back into pale brown calcitic dolomite saturated, hard,
sucrosic, granular texture observed on some of the
cuttings.
Note: H-S odor noticed at 100' gets stronger with depth
Highly fractured from 100 - 120 feet, major water
producing zone (20 to .30 GPM by 130 feet)

132 - 134 Pale green shale, greasy texture

134 --181 Pale brown calcitic dolomite with shale cuttings
interspersed. Fracture zones 144 - 148; 167 - 170.

181 - 300 Light grey to buff calcitic dolomite, solid, hard., porous

and permeable with manganese staining. Strong H,S odor
still present. After 220 ft., H;S odor less noticeable and
pervasive.

Note: More resistant rock and not fractured much.

Note: Detailed description of bedrock formation between
6 and 150 feet provided in geologic log for well DI.

A-II-13
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AW GERAGHTY

AV MILLER, INC.
"Ground- Water Consultants

SAMPLE/CORE LOG

Boring/Well_ES __ Project/No. OHO414IA02 Page__ 1 ot 1
Site : : Driling ' Drilling
Location ____Alcoa, Davenport, Iowa Started__1/13/89 Completed __1/13/89
. Type of Sample/

Total Depth Driled 24 feet Hole Diameter 62 inches  Coring Device Grab
Length and Diameter )
of Coring Device Sampling Interval __Continuous feet
Land-Surface Elev. feet {3 Surveyed O Estimated Datum

Air Oriling Method___Air Rotary

Orilling Fluid Used

8glrl1itr;gctor Albrecht Driter Jeff Hall Helper_Brian Colson
g;epared David L. O'Brien vvagmer - B%n;mer —— _inches
({efta g‘gﬂﬁg:ﬁ[:ﬁgfta’::e) Core TI;nr:l;:mm::ic
From To He(;::vﬂe)ry B'mn’l:' ? Sample/Core Description
0 7 - — Fill: silt and fine sand, orange brown grading to tan,
cohesive, damp
7 14 Limestone, tan, fine grain, dry
- 10' seam yvellow brown silt, dry, unconseolidated, 2"
- 14 seam shale brown to tan, saturated
14 24 Limestone, grevy and tan intermixing with black banding |
- seams of shale brown to tan interbedded

meriFo._ Aa s As
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A GERAGHTY

AV MILLER. INC.
‘.’Graund- Water Consuliants

SAMPLE/CORE LOG

Boring/Well __ET Project/No. OHO 4141A02 Page 1 of 2
Site Orillin " Drillin
Cocation __Alcoa, Davenport, Iowa Startey_ 1/16/89 Completed _ 1/18/89
o Type of Sample/
Total Depth Driled 130 feet  Hole Diameter___f’_%_inches Coring Device Grab
Length and Diameter
of Coring Device Sampling Interval feet
Land-Surface Elev.__________feet QA Surveyed O Estimated Datum
Driling Fluid Used Air Oriling Method___Air Rotary
Drilling
Contractor Albrecht OrilerJeff Hall HelperBrian Colson
Prepared Hammer Hammer
By David L. Q'Brien Weight Drop inches
Sample/Core Depth Time/Hydraulic
(feet below land surface}  Core Pressure or
Recovery  Blows per 6 .
From To (feet) Inches Sample/Core Description
0 7 Fill: silt and fine sand, black grading to a brown,
cohesive damp
- 5.5 limestone boulder or shelve, tan
7 17 Limestone, tan, fine grain
- 14-17 seams of grey shale moderately hard
17 28 Limestone, tan, with black banding with calcite
crystalization
- 23-25 fractured with green shale and lt. brown silt
28 51 Limestone, tan, fine grain, less weathered than above
- - 37', water production 3-5 gpm
41-42' fracture water production 10 gpm
51 52 shale, green, soft
52 80 Limestone, tan, with seams of green shale, fractured
-fracture with increased water production 12 gpm
~-67' green shale seam
-68' faint HZS odor
80 150 Limestone, tan, fine grain with seams of green shale,
fractured
~ 88-90 seams green, shale, with the H,S odor bécoming
stronger




AV GERAGHTY
AV MILLER, INC.

Ground-Water Consultants

SAMPLE/CORE LOG (Cont.d)

Boring/Well, EL Page 2 4 2
Prepared By. David L. O'Brien
Sample/Core Depth Time/Hydraufic
(feet below land surface)  Core Pressure or
Recovery  Blows per 6
From To (feet) inches Sample/Core Description
80 | 150 ~ 92-117 several fractures throughout
- 127-137 seams green shale fractured
GAM Form 04 6-86 . - Southpnnt 87.1719
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A@YGERAGHTY
AV MILLER, INC.

~Ground- Water Consulianis SAM PLE/CORE LOG

Boring/Well__ED ____ Project/No. OHO414IA02 Page_ 1 of__2
Site : . Drillin Orillin

limaﬂon Alcoa, Davenport, Iowa Smne% 1/11/89 _ Conugaed 1/17/89

Type of Sample/

Total Depth Driled __297 _ feet Hole Diameter___674 __inches Coring Device rab
Length and Diameter .
of Coring Device Sampling Interval _Continuous _ feet
Land-Surface Elev.___________feet 0 Surveyed O Estimated Datum
Driling Fluid Used - Air Driling Method_Air Rotary
8glrliagctor Albrecht Driter_Jeff Hall  pieipgr Brian Colson
5”2 pavid L. 0'Brien A D™ == inches
(lei!a ‘l;‘g:ulvclgrr:i zsztal::e) Core Tig!r:lgly‘c'!‘m::ic
From To Re(c'::vete)ry Blmhgir y Sample/Core Description
0 7 = -= Fill; silt and fine sand, dark brown to orange brown,
damp, no odor
7 19 Limestone, tan, fine grain
- at 16 feet 3 inch shale seam
- cuttings appear damp to moist
19 22 Shale, green, soft, damp to moist
22 - 25 Limestone, tan, fine grain
25 32 Shale, green to grey, saturated greasy texture
32 37 Limestone, tan with green shale seams |
- - 32-35 seams of a siltstone grey, hard, saturated
37 44 Limestone, tan, fine grain, with green shale seams
44 53 Limestone grey and_ tap, fine grain
- 52-53 seam of green shale
53 59 Limestone tan, fipe grain with seams green and dark
green shale, traces of pyrite
59 77 Limestone, tan, fine grain with decreasing seams of
green shale and fractures
- 75-80' water production 1-2 gpm
77 78 _ - Shale, green, soft, greasy
78 90 Limestone, tan to grey, fine grain, more dolomitic

[l TY I -SSP VPP,



AWV GERAGHTY
AV MILLER, INC.

Ground-Water Consultants

Boring/Well__ED

Prepared By

SAMPLE/CORE LOG (Cont.d)

-t

Page__ 2 of ___

David L. 0'Brien

Sample/Core Depth Time/Hydraulic
(feet below land surface) Reig‘r':q g{:;ssu;x
From To {feet) inches Sample/Core Description
~ 83' fracture increased water production t6 5-@ gpm..
- 87' water production increased 10 gpm with H,S odor
90 100 Limestone, tan to grey as above with several seams of
reen shale
~ 100' fracture water production increased to
15~-20 gpm
100 165 Limestone, tan fine grain fractured, with seams of green
nd grey brown shale, trace pyrite
~ 110-125' water production increased to 20 gpm
165 174 Limestone, tan, fine grain more heavily fractured
- with some increased water production
174 175 Shela/chalk, white soft
175-200 Limestone, tan, fine grained
- - 193' water production gradually increasing with
depth to 25-30 gpm
200 223 Limestone, tan, fine grain fractured
- gradual water prqduction to 5-6 gpm
223 297 Limestone, white to tan fine grain, hard
- 233-236' fractured, increased water production to
6-8 gpm
r 238 fracture 1 foot
- 241 fracture 1 foét
r250-251 fractured -

GAM Form 04 6-86

Southpnrt 871719
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AR GERAGHTY
AV MILLER. INC.

~Grox:nd- Warer Consultanis SAMPLE/CORE LOG
Boring/Well__FS____ Project/No. OHO4141A02 Page_1 of___1
Site : Driling ' Driling
Location __Alcoa, Davenport, Iowa Started___1/24/89 Completed _1/25/89
Type of Sample/
Total Depth Driled 28 feet  Hole Diameter8_3/4.,6 inches Coring Device Grab
Length and Diameter . .
of Coring Device Sampling Interval _Continuous_ feet
Land-Surface Elev._________feet (d Surveyed O Estimated Datum
Drilling Fluid Used Air Driling Method__Air Rotary
Drilling )
Contractor Albrecht Driter_Jeff Hall  Helper_Brian Colson
Prepared ) ) Hammer Hammer
By David L. O'Brien Weight __ ==  Drop __== _inches
Sample/Core Depth Time/Hydraulic
(feet below land surface)  Core Pressure or
Recovery Blows per 6
From To {feet) inches Sample/Core Description
0 5 Fill: silt/clav fine sand, black grading to orange
brown, damp cohesive
5 10 ' Limestone, tan, fine grain
10 12 _ Limestone, grey, fine grain, fractured
12 18 Limestone, tan, fine grain with grey limestone intermixi
18 20 Limestone, tan, fine grain
- 18' fracture water-produced at 1 gpm
20 28 Limestone tan, fine grain with black speckling
- 20' iron staining tan limestone .
- - 24-25' grey limestone interbedded

- 27' fracture with water production increasing to

3-5 gpm, iron staining

A=TT_10
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AR GERAGHTY

AV MILLER. INC.
~Groxznd- Wuter Consultants SAM pLE/CORE LOG
Boring/Well___FT Project/No. QHO4141A02 Page__1__of 1
Site Drilling . Drilling
Location Alcoa, davenport, Iowa SQne% 1/24/89 Completed ___1/26/89
f 3 p Type of Sample/
Total Depth Driled _150 __feet  Hole Diameter 8 /4,6 flinches  Coring Device Grab
Length and Diameter : '
of Coring Device Sampling Interval feet
Land-Surface Elev.____ - feet (O Surveyed {J Estimated Datum
Driling Fluid Used Air Driling Method____Air Rotary
Drillin
Colntrgctor Albrecht DrmerJEff Hall He’per Brian Colson
Prepared . ' . Hammer Hammer
By David L. O'Brien Weight __~—  Drop __~=__inches
Sample/Core Depth Time/Hydraulic
(feet below land surface) Core Pressure or
Recovery  Blows per 6
From To (feet) inches Sample/Core Description
0 4 ' Fill; silt/clay and v. fine sand, black grading to

orange brown cohesive, damp

4 21 : Limestone, tan, fine grain

- 12' grey limestone interbedded

- 21' green shale seam 0.5

21 33 o Limestone, tan, fine grain

- 26-27' fractured weathered limestone water

production 3 gpm

- 27-33' black and grey limestone mixing with pyrite

crystallization,water production increased to 5-7 gpm

33 40 , Limestone, tan, fine grain with green shale packets.

- 40' green shale seam

40 85 Limestone, tan, fine gfain with samll green shale seams)

locally vesicular with pyrite crystals

- 47' increase water production to 7-10 gpm

- 58-79' green shale seams

85 150 Limestone, tan, fine grain, fractured with interbedded

grey limestone and seams of green shale

- 92' seam green shale

- 112-139' several fractures

20l Concmn A2 & B8 v - 4 e A Qn thraee A7.9710



A@F GERAGHTY

a8 MILLER. INC SAMPLE/CORE LOG
BoﬁngANdL__fIL___J%ochNQ OHO414TAQ2 Page__ L o 2
Egga“on Alcoa, Davenport, Iowa SDQ:Q% 1/19/89 822;1"&@ 1/25/89
Total Depth Drilled _________feet  Hole Diameter8_3/[‘_'6_&inche§ ggr?ngf DS:vriT:pele/ B .
Length and Diameter
of Coring Device Sampling interval __Continuous feet
Land-Surface Elev._______ feet (O Surveyed [0 Estimated Datum
Driling Fluid Used Air Driling Method__A1ir Rotary
82ﬁggcmr IAlbrecht DrilerJeff Hall Helper Brian Colson
g;epared David L. O'Brien \I;ivgghmter -= B?égmer ~= inches
ST, o e
Fom  To e inches Sample/Core Description
0 4 Fill, silt/clay, very fine sand orange brown, cohesive
damp
- Limestone ledge at 0Q.5-1'
4 10 Limestone, tan, fine grain, with grey limestone
interbedded |
10 11 shale, green, soft greasy, moist to saturated
11- 13 Limestone, tan, fine grain
13 28 Limestone, brown, less weathered than above
- 13-13.5' soft green shale seam
- - 22' water production 1-3 gpm
28 30 Limestone tan with black banding vesicular with pyrite

crystals

- 28' water okidd. tion increase to 5-10 gpm

30 33 Limestone, tan with oraﬁgg Iron staining, vesicular

with pyrite crystals

33 39 Limestone, tan with black banding vesicular with pyrite
crystals |

39 65 Limestone, tan, fine grain with samll seams of green
shale

- 39' fracture with water production increasing to 15 /gpm

Cammscme BYaTr0

GAM Form 03 6.86



AWV GERAGHTY
AV MILLER. INC.

Ground-Water Consultants

SAMPLE/CORE LOG (Cont.d)

BoringWell_FD___ Page 2 _of 2

Prepared By David L. O'Brien

SR, o, Tl

From To Ro.?':eoev:;ry Bkm:hggrs Sample/Core Description

- 52' faint HQS odor
- 59' green shale seam

65 91 Limestone, tan, fine grain with semas of green and grey
shale, vesicular, fractured
- 65-73' water production increased to 20 gpm

91 92 Shale, green soft

92 98 Limestone tan fine grain with grey limestone interbedded|
fractured
— water production increased to 30-40 gpm

98 133 Limestone tan, fine grain with some fractures, locally
vesicular
- 128-133' .several seams of green shale

133 193 Limestone tan, fine grain, locally vesicular with pyrite

crystallization, with small seams of green. and grey shale

fractured

193 240 ILimestone, tan, fine grain solid

— borehole cased off to 200'

~ 200-217' water production 1-3 gpm

— 225' water production increased

— 230' water production increased to 5-10 gpm (Maximum

production for air pressure and borehole diameter)

240 297 imestone, pale tan to white, fine grain, fractured

G&M Form 04 6.86 Southpnrd 87-1719

A=TT~27



.. SOIL TESTING SERVICES OF I0WA, INC.

CEDAR RAPI®S IOWA CITY DAVENPORT DES MOINES

| AUGER BORING DATA

PROJECT: ALCOA BLDG. EXPANSION 823 DATE: 5-1-79°
RIVERDALE, |0WA :
STSI JOB. NO. 779504

BORING ELEVATION ' DEPTH SOIL & ROCK CLASSIEICATION WATER LEVEL

0.0 - 2,0 | (FCLLL] SANDY SILT TRACE GRAVEL, Brown

R12W 2.0 - 6.0 | SILTY SAND, BROWN 5.0 WS
- 2.0 AB
6.0 -12.5 | SILTY CLAY, Grey, & Brown -
12.5 -13.0 | GRAVEL
13.0 -14.5 | CLAYEY SHALE, Grey
14.5 -15.5 | WEATBERED LIMESTONE
Auger Refusal @ 15.5
0.0 - 1.0 | SANDY SILTY CLAY WITH CRAVEL, Brown
1.0 - 2,5 | SILTY SAND TRACE CLAY, Brown 6.0 WS
3.0 AB
11w 2.5 -11.0 CLAYEY SILT TRACE SAND, Dark Brown to
Brown
- 11.0 -21.0 CLAYEY SHALE TRACE WEATHERED LIMESTONE,
Grey

21.0 -23.,0 1 WEATHERED LIMESTON LAYER
23 - 34 CLAXEY SHALE, Grey

. 34 -35.5 1 WEATHERED LIMESTONE,

Auger Refusal @'35.5

'0.0 - 2.0 | (FILL) GRAVEL & SAND, RUBBLE, Brown
2.0 -11.0 | CLAYEY SILT, Dark Grey to Brown 12' WS
11.0 -12.0 | FINE SAND TRACE GRAVEL, Brown 10' AB
12.0'-31.0 | SHALE, Grey '

P 31.0 ~35.0 | WEATHERED LIMESTONE
h a Auger Refusal @ 35

A TTT 1



LOG OF BORING NO. Rr)ow

‘OWNER
ALUMINUM_COMPANY OF AMERICA

ARCHITECT-ENGINEER

SITE

PROJECT NAME
BLDG. EXPANSION 823

RIVERDALE, 10WA
[ 13
N el %
| 2|2 lo2d| 2 |5 |4
2 g, 2 t- . EEZ € "é 3 . c " Description
@ 4 £ o E =@ o o o™ los L2
al 2|3 2 s |ca?® 5 |og|ed] = ]
El8lel8] & |858| 5 [zalEEl § (]
al>2|lal@| 8 |5385| 2 |c2|5a| o o
. ot (FILL) SILTY CLAY TRACE SAND AND
1L_dsslisf1.413 |*360d 16, - (1.5') Gravel, Brown, Stiff
i | LLSA;!DY SILT, Brown, Medium
2 _|ssfr.5]1.9 9 |*2000 13. - .
"1 PA =
. 5
3 Jssii.5l0.8 8 %2000 39.1 cL = CLAYEY SILT,
PA = Brown to Light Grey,
4 lssli.sli.d 3 |*100d 26.9 cL — Medium
PA =
110—-
5 ssfi.5{1.5 3 |[*1600 27.8 CL -
PA — 12.0")
A_lssll.sl0.8 50/6Y+70001 11 —_
P 3
_ 15 —
7 _|ssit.5 1.4 _60 *9000116, 6 - CLAYEY SHALE,
PA 3 Grey, Very Dense
8 Jlssli.511.0 50/6”*900%12 7 =
p 3
_ p0 ——J
9_ 1SS 11.511.0/50/6'1*9000414. ]
PA|l ] - 22.0')
10 188 ci10. .6l 48 *76001 14 — CLAYEY SHALE TRACE WEATHERED
= LIMESTONE) Grey, Dense
PA le 250")
11 IsS | .4]0.4]50/4'1*9000413.8 5 —
-
_lpA =]
12 Jss | .3] .3{50/% 1.8 = CLAYEY SHALE,
PA =
GIsS T 21 71R077" 1L 0 30 — 130.0%) Grey, Very Dense ___  ___
- Continued on Sheet 2
THE STRATIFICATION LINES REPRESENT THE APPROXIMAYE IOQNDAIV LINES BETWEEN SOIL TYPES: IN<SITU, THE TRANBITION MAY BE GRADUAL. '
WATER LEVEL OBSERVATIONS SOIL TESTING SERVICES BORING STARTED- 4-27-79
wil 79 W.S.ORWD. AB. of IOWA INC. - - BORING COMPLETED ;-27-79
W.L. B.C.R. A.C.R. Cedar-Rapi . RIG CME 55 FOREMAN D.S,
edar-Rapids — lowa City .
w.L. Davenport Des Moines . | APPROVED -RKL JoB # 72950’4




\

LOG OF BORING NO. gjow

(Cont.)

OWNER
ALUMINUM COMPANY OF AMERICA

ARCHITECT-ENGINEER

SITE

PROJECT NAME

ON BOUNC

lIIllLlJJllIl.lll|lll||lllllllll|lllllllll

RIVERDALE, [0WA BLDG. EXPANSI[ON 823
Q
Y| 2
o % g -] gg § > 2 '
=28 r = S5 Description
elal2l 5| 2 |E84] S |5 32 §
a|l2|31 28] 5 |Ea® 5 |a£|e8 = s
El8|lefg| 3 |8Ee| 5 |22[E€E § | 2
sl >3l B8 |58a) 2 |62 |S5al o @
=] Cont. from Sheet 1
= (30.0"
30—
1PA -
14)ss [1.3]1.3] 50/3" 16.8 — CLAYEY SHALE
— Grey, Very Dense
PA. -
JAdsjss | .8} slsa/h! 15.0 35—
3
PA -
16]1Ss 11,0]1.0}60/6'1*9000%15.6 ]
PA - (33.0')
PA 4o.5 ]
Auger Refusal
*CRL 1 BRATED PENETROMETER e h0.5 .
S Bottom of Boring
SSB =|SPL|T SP(Q ING

THE STRATIFICATION LINKS REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPLS: IN-SITU, THE TRANSITION MAY BEL GRADUAL.

WATER LEVEL OBSERVATIONS

SOIL TESTING SERVICES

BORING STARTED 4-27-79

W.L. W.S. OR W.D. AB. of IOWA. INC. BORING COMPLETED 4-27-79

W.L. B.C.R. A.CR. c . . RIG CME 55 FOREMAN DS
edar Rapids — lowa City

W.L. Davenport Des Moines | APPROVED RKL JOB # 779501’




LOG OF BORING NO. Rr-}

OWNER _ ARCHITECT-ENGINEER
ALUMINUM COMPANY OF AMERICA
SITE PROJECT NAME
RIVERDALE, 10WA BLDG. EXPANSION 823
3 ol %
|5 gl < .
ez -22al £ | |8 - -
2] E| w > . |22l 8§ |% o c - Description
2| 31E] 9 £ b v o ™ los Q
a =1 ¢ 3 ael 5 |ogle 8] = s
el gle|8| 2 [262| 5 |25 & | &
a|l>2|lal e m |D0nl 2 (o254l o W
PA
: [£2Z800 . SANDY SILTY CLAY,
.3 .4 10 F3200][23.7 cL Dark Grey, Stiff
p
K 600 >
2 lssh 4 1.3 7 F1000126.0 c (6.5')
PA
FINE TO MEDIUM SAND
3 Issh.gi1.9 5 k3.0 sP TRACE SILT, Grey, Loose
PA , 10 10.0")
L _|ssli.sf1.94 5 ¢ 800 33.1 ML SILT TRACE CLAY AND
pA (12,0') SAND, Grey, Soft
SS 3] 50737 10.6 3,0') FINE TO MEDIUM SAND, Grey
SHALE, Grey, Very Dense
PA ‘
S ) ] Y47 7 15 £1)

Auger Refusal @ 15.5'

*(QAL I BRATED PEHETROM%TER Bottom of Boring

JlllllllllllllllllllllllllllLLllllll NIRRT ARNRNIEN VNN NN NaRinen

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL.

WATER LEVEL OBSERVATIONS | SOIL TESTING SERVICES [BORING STARTED  4-20-79
Wil 5.5 WS.ORWD.| 4.0 AB.| of IOWA: INC. - BORING COMPLETED 4-20-79
W.L. B.C.R. A.CR. Codar Rapids — lowa City .. [RIG_CME 55 FOREMAN pae
W.L. Davenport Des Moines | APPROVED JOB # 779504




LOG OF BORING NO. gy

OWNER ARCHITECT-ENGINEER
ALUMINUM COMPANY OF AMERICA
SITE S ] PROJECT NAME
RIVERDALE, |OWA BLDG. EXPANSION 823
8 ol x
| s gl ¢ .
] ':' g u.gg g > 2’ ) Ly
Z|E|lw| ~ ) ezl s |2 o c Description
ol 8lE]| s E |seogl © 5 los K]
a1l 2181 2 s lca®l 5 |ogladl = ®
Elglel 8| 3 |88l 5 |23[EE B H
al|8l & d [28&l 2 |a2|5a4l o O
- (0.5') Gravel
PA :q (FILL) CLAYEY SILT TRACE
L Isshi.gd .9 9 -ix2500] 34.1 — 3 c1y GRAVEL, Brown
PA|l - -
5 —— SILT TRACE CLAY,
2_|ssit.ol 1.4 7 |*200012h.74 ML SAND_AND ORGANICS,
PA - Gray Brown, Soft to Medium
ssli.sl1.9 7 |+ 800]27.9 M|
PA 3 9.5')
10 — '
b Issli.sl1.9 61 |#3000] 25.3 - (10.5') FINE TO COARSE SAND. Gray
PA =
5 |{ss 1.5 1.550/44%90004 14.3 =
PA s - CLAYEY SHALE,
- Gray, Very Dense to
6 fssh.sl . 3l50/4'1%90004 13.1 - Extremely Dense
PA -
ss l1.sl  8l100/6["90001 13.§ -
PA - _—
8 1551 .51 .5/75/3'1*90004 15.2 P0 —
pAL -
IO B L N B LV £ U EF Lo [ B LY -
PA i ) -
10 |SS |1.0f .3]75/3"'F90004 10.3 -
5 —
PA = ( '
——
11 _Jss | .8 S100/A+9000+ 16 3 — (27.5")
— Auger Refusal @ 27.5'
(AL 1 BRATED PE?ETR’OM’ETER 30 — Bottom of Boring
_ = /

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINKS BETWELN SOIL TYPES: IN-SITU, THE TRANSITION MAY SE GRADUAL.

WATER LEVEL OBSERVATIONS SOIL TESTING SERVICES BORING STARTED
wW.L. W.S.ORW.D. A.B. of IOWA, INC. BORING COMPLETED
W.L. B.C.R.| ' A.C.R. Cedar Rapids — lows City RIG FOREMAN
W.L. Davenport Des Moines |APPROVED JOB #




LOG OF BORING NO.

PSW

OWNER ARCHITECT-ENGINEER
UMINUM COMPANY OF AMERICA
~SITE PROJECT NAME
RIVERDALE, 10WA [BLDG. EXPANSION 822
g AR
s £l ¢ P
15 g 'Ugg 2 ."-‘ ]
2l Bl = ., f@a® S 1% o c Description
ol 8lel s £ |lsegl © |5 |vs S
al 2|3l 2| ¢ |58 5 |og(e8] = %
A HERHEHERR S R
al2la|le]| @ |58a]l 2 |62 5a] o w
= SILT-LITTLE CLAY TRACE
PA = SAND AND ORGANICS,
— Dark Brown, Loose
1 Iss |1.9 1.4 11 47.3 ML = (3.54)
PA 5 SILT SOME CLAY TRACE
— SAND, Dark Grey, Loose
ss 11.9 .4 6 31.6 CL - Medium
PA . =
3_Jss 1.9 1. 6 k1200 |25.8 cL 5
]
4 Jss | .4 .ys50/2" 7.4 - SANDY SHALE,
PA — Grey, Very Dense
ss |1.4 1.4 48 }9000413.2] -
PA 15—
6 15 |1.9 1. k9000414.6 - (17.0")
7 iss | .8 .460/3"'F9000411.3 -
= CLAYEY SHALE, Grey
PA = _ Very Dense
£0/4"}9000417 .6 20—
PA | ~ E
9 iss | .4 . 390/4" 10.9 —
. (24.1")
R5 ——
- Auger Refusal @ 24.1'
' #JALIBRATIED PENETROMETER = Bottom of Boring
—]
—
—
B0 ——
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOU.NDARV LINES BETWEEN SOIL TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL.
WATER LEVEL OBSERVATIONS SOIL TESTING SERVICES [BORING STARTED 4-20-79
W.L| 19.0 WS.ORWD.| 17,0 AB. of IOWA. INC. BORING COMPLETED 4-20-79
W.L. B.C.R. A.CR. Ceder Rapids — lows City RIG CME 55  |FOREMAN DAS
W.L. Davenport Des Moines | APPROVED JoB #77950‘*

-




LOG OF BORING NO. cy

OWNER

ALUMINUM COMAPNY OF AMFRICA

ARCHITECT-ENGINEER

PROJECT NAME

SITE
RIVERDALE, I0WA BLDG, EXPANSIQN 821
4]
o %. é‘ u.gg g b 2 : ipti
g § 2| » . _E ﬁfz 3 ‘E,., G_ e Description
2lawnl=s @ > TEebi o 83:' ® 2 = =
1HHHERHER S AR
al>lal&| 8 |535] £ |S88|54] & | @ -
— (0.2%') ASPHALT
PA =
1 dss 1.d1 21 10 kizaalig g " - SILT SOME SAND AND CLAY _
” — Brown to Dark Brown, Loose
5 —
2 IsS {1,90.8] 8 122001432.9 ML - (6,04)
PA — :
- CLAYEY SILT, TRACE SAND
SS_|1.91.0] 4 p1000(38.4 CL = AND GRAVEL, Grey Brown to
A = Grey,Medium to Stiff
5 s |1.51.0] 6 3000 [32.9 oL 107
A = (12 04)
g ks f1.51.3] 30 [9000426.2 :
A -
6 ks [1.501.2| 70 f9000415.7 15—
N =
- CLAYEY SHALE, Grey, Very
7 ks li.sh.ol 88 £9000415.5 — Dense to Extremely Dense
A = N
5 S 5 100/617"90004 135 0 —
PA ] 3
9 _|sS [1.d .5]69/6"19000415 o —
PA 3
25—
10Jss 1.9 .2180/3" 20.0 :
PA . -
11 1SS 3 .3 1100/4'4000 115.0 o
PA =
12 5s | .5 .4 1100/6'k9000415,8 30— (30.5¢)
) 3 Auger Refusal @ 30.5'
*ClLIBRATElD PENETROMHTER — Bottom of Boring

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN BSOIL TYPES: IN-SITU, THE TRANSITION MAY ST GRADUAL.

WATER LEVEL OBSERVATIONS

w.i} 8¢ W.S. OR W.D. 0 A.B.
Tw.L. B.C.R. A.C.R.
W.L.

SOIL TESTING SERVICES
of IOWA, INC.

Cedar Rapids — lowa City
Davenport Des Moines

BORING STARTED 4-30-79

BORING COMPLETED 1,_1n.7q

RIG CME 55 FOREMAN JF

APPROVED JOB #779504




LOG OF BORING NO. 012w

' OWNER
ALUMINUM COMPANY OF AMER|CA

ARCHITECT-ENGINEER

SITE PROJECT NAME
RIVERDALE, 10WA BLDG. EXPANSION 821
3 o |
18 £| &
ez eal $ |5 |8
2 g_ ?o - _ g.ﬁz € .‘E 8 c Description
21 4 £ o E b v o o™ los g
a aj{z| % |58 5 |og|2d]| = ® -
El8lElg| 3 |2ES| 5 |2alE€El 8 | 3
sl 2|3l d |04l 2 |a2|5al o w
— (0,3')  CRUSHED STONE
PA = SILTY FINE SAND,
] }ssit.91.94 8 [2000]17.6 SM - Dark Brown, Loose
PA - (4.5')
2 Isstr.d 1.1 8 [3000(30.4 |’ ’
: : : - CLAYEY SILT,
PA = Dark Brown to Greenish
3 |ssli.d ~.d 6 3000 f29.1 cL —-: Brown, Stiff to Soft
PA -
10 —
L |ssii.5i1.4 3 *looo 31.4 cL —
pPA -
g {sshi.sl1.4 & F 60032.5 cL :'
PA - .
6 |ssli.sl1.d50/2 15.6 SA 15 — (15.3")
PA - FINE TO MEDIUM SAND WITH
— STLT TRACE GRAVEL AND CLAY,
ssli.sl o 8o/1 SM —
PA _— (19.5")
ssl1.5] .8 80/4'¥9000 [15.5 00—
pal ~ =
ss 1.5 142 $9000 f14.0 — CLAYEY SHALE,
on . — Grey, Very Dense
10 s [1.5{1.1|80/4'¥9000 [i4.9 P>
PA - =
11 §ss| .1l dso0/1'%9000 S
PA =
12 | ss [1.1]1.050/2'T*9000 f163 p0.—— 30. 5!
*(AL | BRATED PEIIETROMETER = CONTINUED ON SHEET 2

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN S0OIL TYPES: IN-SITU, THME TRANSITION MAY SE GRADUAL.

WATER LEVEL OBSERVATIONS

SOIL TESTING SERVICES

BORING STARTED  L_30-79

wiL] g WS.ORWDJ] 7.9 AB. of IOWA. INC- BORING COMPLETED 5-1-79
W.L. B.C.R. A.C.R. Cedar Rapids — lowa City RIG CME 55 FOREMAN
W.L. Davenport Des Moines | APPROVED JOB # 779501‘




LOG OF BORING NO. )2y

OWNER ARCHITECT-ENGINEER

ALUMINUM COMPANY OF AMERICA
SITE PROJECT NAME
RIVERDALE, IOWA - BLDG. EXPANSION 821
g o, R
s gl &
AL 2dl £ |5 |4
2| g Cn:o . |2%Z) 5 |3 5 c Description
o | SIS 5] € |E8E] © |5 |=s 8
a|l2| 82| ¢ |sad] 5 |og|e8] = s
E{&|E| S 2 |8eel 2 | 2GIEE B 2
< > L] - C oo C > [ L
nl~jlwnlcx o |[Donl| = oL |oal o© ]

~CONT. FROM SHEET 1

[N
o

PA

31.S8S1.9 9160/4'1*9000% 19

PA CLAYEY SHALE,

W
(¥ ]

L{ssi.z| .8]50/3"*8500] 15.0 Grey, Very Dense

PA

$s1.5] .5 |54/6"]*7000] 15.0
PA

-
o

e lssl.al.9léos41+8800] 18.4

21ssl.9 .8 Kosh'1=8000] 14,0

PA: (44.0')

Auger Refusal @ L4.0'

Bottom of Boring

*(ALIBRATED PENETROMERTER

lllllllllllllllllllllljlll!lllll_lllillllll'llll|llll|llll|llll 1l

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES: IN-SITU, THE TRANSITION MAY BE GRADUAL.

WATER LEVEL OBSERVATIONS SOIL TESTING SERVICES [BORING STARTED
W.L. W.S.ORW.D. AB.| of IOWA, INC.- BORING COMPLETED
W.L B.C.R. A.C.R. Cedar Rapids — lowa City RIG FOREMAN
W.L. Davenport Des Moines | APPROVED JOB #




LOG OF BORING NO.

KL 13W

rd

OWNER
ALUMINUM COMPANY OF AMERICA

ARCHITECT-ENGINEER

PROJECT NAME

SITE
RIVERDALE, 10WA BLDG. EXPANSION 818
2 ol 2
s £ -
felz el 8 |5 |4 _
2| g ?o > , E’ﬁ; s |3 |5 c " Description
2131 =] o E |seg| © 3" v - S
glglelg| 5 |ges| 2 SR 5§ ¢ OFFSET 3' SOUTHWEST
al>|a|le| = |583] 3 |62|54a] & m
PA =
—
1]ssh.sl1.0 12 }*3600 38.8 cL ~ SILTY CLAY,
PA — Brown, Medium to
5 —] Stiff
2 {ss{1.51.50 10 {#2800) 34.5 cL —
A — (7.0")
. , — CLAYEY SILT,
3 {ssf2.5]1.5] 7 |*2000] 26.9 cL - LTght Grey, Stiff
10—} (1a0') .
b Issh.s|1.5 50 17.4 - HIGHLY WEATHERED & BROKEN LIMESTONE
PA — AND FINE 10 COARSE GRAVEL,
ﬁ
: —_— Brown, Very Dense
S issi.ol1.0] 6k 7.5 -
— 1
PA _ (145*)
ss |1.5] 0.8l 60/5%%9000f 15.6 _ SliiALE:)Grey, Very Dense
fr.slo. . - =
—] Bottom of Boring
ACAL|BRATED PENETROMETER 20—
25—
—_
-~
50—

THE STRATIFICATION LINKES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN BSOIL TYPES: ’N-llTiJ. THE TRANSITION MAY BE GRADUAL.

WATER LEVEL OBSERVATIONS

SOIL TESTING SERVICES

BORING STARTED

5-1-79

WLl 5 g WS.ORWD| 13 0 AB. of IOWA. INC.- BORING COMPLETED 5-1-79

- ’ . \
w.L . B.C.R. ACR. Cedar Rapids — lows City RIG FOREMAN kW
wW.L. Davenport Des Moines APPROVED JOB # 773501*




V_ﬁgn NO. T9—In stack and for sale by Rec-Martia Co., Tutia W-7622

STATE
jowa RIvERDALE (Scorr)
Al HI idi MERKA

e 2B 23 [se sE so/

™P. RGE. C ('] CaNPLETED
ZEN ﬂ!E MAy 2-Jumve 2, 195¢
- - o [}

[ casing nzcono

| 12¢’or 12" casimG

LoseL0

2 Jury 17,1956 Nogzuue:
EL 495 |5 |

D 440’

EJi-1
Loas Tiiwe Lascuns
THT - Tina Y oLy SR Pravy Lyasey,
ngs ! Sy
PEwm s I X L !
o . REasmmny
X .. ’y 2 11V -y,
. Hh STt ey e
- -~ blatne: v -sive Aixes
o Ea i |- 7 :
1
4l L cume LD
. ; L3tam. Lo
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WELL LOG

Feet ‘ Fect Descriptiun
0 to 5 Clay, brown
5 to ~ 7 Sand, med., brown e e
13 to 21 Clav, gray
21 to 26 Clay & broken limestone, grav
26 to 44 Limestone & shale, gray
44 to 76 Limestone, gray, hard
76 to 82 Limestone & shale, gray
82 to — 90 Limestone, brown, hard
90 to 100 Limgstone, brown, with shale streaks
100 to 122 Limestone, brown, hard
122 to 138 Limestone, brown, very hard
138 to 159 Limestone, gray, hard
.159 to 172 _Limestone, brown, hard
172 to 331 Limestone, gray, hard
331 to 345 _Limestone, gray, very hard
345 to 350 Limestone, some chert, gray, very hard
- 350 to 375 Limestone, gray, very hard
375 to —387 Limestone & chert, gray, some shale, hard
387 to 394 Limestone, brown, hard
394 to 400 Limestone, gray, very hard
400 to 403 TD Shale, green
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Appendix B

Waste Site Water Level Contour Maps and Hydrographs

Ground-Water Contour Map Depicting Flow-Conditions
at the Alcoa-Davenport Waste-Disposal Site on
August 17, 1988.

Ground-Water Contour Map Depicting Flow Conditions
at the Alcoa-Davenport Waste-Disposal Site on
November 14, 1988.

Ground-Water Contour Map Depicting Flow Conditions
at the Alcoa-Davenport Waste-Disposal Site on
February 20, 1989.

Ground-Water Contour Map Depicting Flow Conditons
at the Alcoa-Davenport Waste-Disposal Site on
May 17, 1989.

Ground-Water Flow Directions at the Alcoa-Davenport
Waste Site on August 15, 1989.

Hydrograph of Water Levels from AS and AI Relative
to Alcoa Pumping.

Hydrograph Depicting Annual Water-Level Fluctuation
in Selected Bedrock Monitor Wells at the
Alcoa-Davenport Plant.

Hydrograph Depicting. Mean Fluid-Level Elevations for
the Alcoa Waste-Disposal Site and Mississippi River
during 1987.

Hydrograph Depicting Water-Level Fluctuations in
Selected Bedrock Monitoring Wells at the
Alcoa-Davenport Plant During 1988.

Hydrograph Comparing Mean Water-Level Elevations of
Monitoring Wells at the Alcoa-Davenport Waste Site
to the Mississippi River During 1988.
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FIELD METHODOLOGIES

A summary of the methodologies used to complete various
components of the many field programs implemented at the Alcoa-
Davenport site is provided herein. The methodologies discussed
below address the drilling, well installation, sampling,
measurement of water levels and oil thicknesses, slug tests, and
pumping tests activities conducted at the Alcoa-Davenport site.
Detailed discussions of the methodologies utilized are provided in
the reports included on the list of references.

'DRILLING AND WELL INSTALLATION

Waste-Site Monitor Wells and Borings

Waste-site wells and borings were completed using several
types of truck mounted rotary rigs and hollow-stem.augers. Soil
samples were collected by driving 2-inch diameter, split-spoon
samplers into the undisturbed stratum ahead of the lead auger.
Several shallow waste-site.wells were completed several feet into
‘the uppermost bedrock surface. The bedrock portion of these wells
was drilled using a 3-7/8-inch diameter tri-cone rotary bit and
direct rotary drilling techniques. All soil and rock samples were
visually identified and 1logged 1in the field b? a G&M
representative.

Upon reaching the desired depth, monitor wells consisting of
2-inch diameter PVC well casing and .010-inch slotted PVC well

screen were installed through the hollow stem augers. The well
screens were artificially sand packed and bentonite grout plugs
were installed. Four-inch diameter locking steel, protective

casings with caps were installed around the PVC casing, extending
above the ground. Finally, a sloping concrete pad was installed
at the base of the protective casing. No less than 48 hours after
installation, the monitor wells were developed using various
development techniques. All drilling and well installation

c-1 _
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materials were properly decontaminated before, and between usage
in accordance with standard G&M protocol.

Bedrock Wells and Borings

To minimize the introduction of drilling fluids to the
borehole, air-rotary drilling was used to complete the bedrock
monitor wells. The unconsolidated upper unit was cased off and
sealed prior to advancing downhole during the drilling of each
bedrock hole, to eliminate the downward migration of fluids from
the upper unit to the bedrock aquifer.

Permanent 4-inch diameter steel well casings were seated into
the bedrock by pressure-grouting a cement-bentonite grout mixture
through the 1inside of the well casings and into the borehole
annulus, hydraulically sealing the cased portion of the wells.
After the grout had solidified, the wells were completed by
drilling through the inside of the well casing into the underlying
bedrock to the desired depth. Water production is obtained from
the uncased portion of each well which remains open to the bedrock
-strata. Upon completion, a locking cap was installed over the
steel section of casing exposed at the surface. No less than 24
hours after completion, the wells were developed using air rotary
techniques to displace a continuous flow of water from each well

insuring their integrity as monitor wells.

Drilling and well installation material was properly
decontaminated prior to each usage in accordance with standard G&M
protocol. |
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GROUND-WATER SAMPLING PROCEDURES

Waste-Site Ground-Water Sampling

Collecting samples representative of the water phase only was
complicated by the presence of a floating oil phase in some of the
wells at the waste site. To overcome this obstacle, specialized
telescoping sampling techniques were developed and implemented.
Rigid 1.5-inch tubing was lowered into the wells below the oil-
water interface. A cork was inserted into the base of the tubing
to prevent oil from contaminating the interior of the tubing. This
cork was knocked free of the tubing using a 1.25-inch diameter
Teflon bailer only after lowering the base of the tubing below the
oil-water interface. The cork was attached to the tubing using new
nylon cord to facilitate the removal of the cork from the well upon
completion of sampling. The outer tubing was constructed of 5-foot
lengths of threaded PVC pipe. The lowermost section, in contact
with the o0il and water, was constructed of Teflon, for gquality
control purposes.

After the cork was displaced from the base of the tubing,
water samples were collected using the 1.25-inch diameter Teflon
bailer. One full bailer was typically removed from each well
during evacuation, prior to sampling the well. Subsequently,

representative water-phase samples were collected using this
bailer.

During Phase III Monitoring, water-sampling techniques were
modified due to the discontinuation of sampling for PCB analyses
at the waste-site wells, and due to the decreasing o0il thickness
in perimeter wells at the waste site. The telescoping sampling
technique was discarded and conventional sampling technigques
employed. Specifically, a 3-foot long by 1.67-inch diameter Teflon
bailer was used to evacuate three well volumes from each well.
Upon recovery of fluid 1levels. in the wells, samples were
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subsequently collected from the wells for VOC analyses only, using
the same Teflon bailer.

Similar quality control procedures were utilized for all
sampling methods implemented at the waste site. Prior to sampling
each well, all equipment used in the well was initially
decontaminated using a methanol rinse. Subsequent decontamination
procedures included the application of a laboratory grade detergent
wash followed by a distilled water rinse and a final deionized
water rinse. Additional quality control procedures utilized
included the collection and analysis of field blanks, duplicate
samples and trip blanks. Chain of custody documents accompanied
the samples at all times.

Bedrock Ground-Water Sampling

Prior Eo sampling, approximately three well volumes were
evacuated from the shallow-most wells using a Teflon bailer. A
minimum of one and one-half well volumeslwere evacuated from the
deep and intermediate wells using a Grundfos stainless steel
submersible pump. As the pump was lowered into each well, the
discharge tubing was cleaned with a fresh cloth saturated with
deionized water. After evacuation and pump removai, approximately
one gallon was bailed from each well prior to collecting the
ground-water samples. The samples were extracted using a bottom-
filling Teflon bailer. Field measurements of pH, specific
conductance and temperature were collected from each well at the
time of sampling. For quality control purposes, field blanks and
duplicate samples were collected, and a trip blank was provided by
the laboratory.

Chain-of-custody documentation accompanied all of the samples
at all times until delivery of the samples to the laboratory. All
of the water samples were shipped via an overnight courier service
to the 1laboratory, within a 12-hour pefiod. All sampling
methodology was conducted following G&M sampling protocol.

C-4
GERAGHTY & MILIFR INC.



FLUID LEVEL AND OIL THICKNESS MEASUREMENTS
Water-Level Measurements

Fluid levels at the waste site were measured using a stainless
steel tape measure calibrated in tenths of a foot. The tape was
lowered into the well between one and two feet below the fluid
level. For each well, a measurement was taken at the surveyed
measuring point " (MP) on the well casing. The tape was then
withdrawn; and, the wet/dry boundary was noted on the tape. This
value was subtracted from the measuring point value to obtain the
depth-to-water. Subtracting the depth-to-water value from the (MP)
elevation yielded'the elevation of the water table in each well.
Water levels were measured in the bedrock monitor wells and plant
process-water wells wusing an electronic water-level device
calibrated in fee (0.20-foot increments) and in meters. Upon
reaching the water surface in the well, the electronic sensing
device was activated and the depth-to-water read directly from the
electronic sensing device. Subtracting this depth-to-water value
-from the MP eleviation provided the elevation of the potentiometric
surface of the bedrock aquifer in the vicinity of the well.

0il-Thickness Measurements

Oil-thickness measurements are collected from the waste site
monitor wells via a clear, bottom-filling acrylic interface bailer
incremented in inches and in centimeters. The bailer is lowered
into the column of fluid in each well without submerging the top
of the bailer below the fluid surface. Upon retrieval, the fluid
is visually observed to determine if any oil is present and if so,
to measure its thickness. This bailer is dedicated for use solely
in the shallow monitor wells and collection manholes to avoid
cross-contamination of the bedrock wells.

C-5 ,
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AQUIFER TESTING

Aquifer testing was conducted in several locations on the
plant site to determine aquifer properties. Both pumping tests and
slug tests were conducted for this purpose.

Slug Tests

The slug tests were performed by lowering a Teflon bailer into
the well and allowing the water level to equilibrate to the
original level. The bailer was then quickly removed, with water
levels recorded until the water-level had equilibrated. Slug test
equipment was decontaminated between wells to prevent cross
contamination.

Pumping Tests

Pumping tests of varying lengths were conducted in'several_
locations at the Alcoa Plant. Each test consisted of pumping one
well, in most cases a production well, and monitoring drawdown in

-neighboring wells. Recovery data was also collected for each test.

Pre-test water levels were monitored prior to conducting the
pumping tests. Barometric pressure was also monitored prior to and
during the test. Pumping rates were monitored and recorded.
Discharge water was channeled to pre-determined 1locations to
control runoff.

‘ AN C—6 )
GERAGHTY & MILLER. INC.



APPENDIX D



Appendix D

Supplemental Site Water Quality Analyses



APPENDIX D

Summary of All PCB Analytical Data for Water Samples
Collected From Shallow Monitor Wells at the Alcoa Waste
Site.

Summary of All PCB Analytical Data for Sediment Samples
Collected From Shallow Monitor Wells at the Alcoa Waste
Site.

Summary of All PCB Analytical Data for 0il Samples
Collected From Shallow Monitor Wells at the Alcoa Waste
Site.

Priority Pollutant Compounds Analyzed in Ground-Water
Samples from the Alcoa, Davenport Bedrock Wells.

Metals and Non-Metal Compounds Analyzed in the December
1985 Samples from the Alcoa-Davenport Plant Wells.

Analytical Results of Unfiltered Ground-Water Samples
Taken in December, 1985, from the Alcoa-Davenport Plant
Wells.



TABLE D-1
SUMMARY OF ALL PCB ANALYTICAL DATA
FOR WATER SAMPLES COLLECTED FROM
SHALLOW MONITOR WELLS AT THE
ALCOA WASTE SITE

1981 1982

WELL NO. MAR. 1 APR.1 OCT. NOV. DEC.| JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC
GM-1 .073 —-——- .008 .036 .003
GM-2 .004 —-——- .010 .029 —-———
GM-3 . .004 .002 .016
GM-4 .109 .265 .028 —-—— ’ .068
GM-5 408 .400 1.800 1.400 IW .110 .230 .049 .055 .081 .028 .979 .724 .244 .06
GM-6 57 67 Iw .122 1.300|.650 1w .770 .008 .027 .054 1.000 .136 1.400 .936
GM-7 .106 .170 .430 .300].025 .010 .008 .083 . 002 .002 .015 . 005 .002 .003
GM-8 .010 .011 .020 . 007 .009
GM-8D .004 .008 .001 .003
GM-9 .272 .098 .180 .174 .016
GM~10 .082 30 .041 .011 .105
GM-11" 1.180 104 8.300 .790 .007
GM-12 .306 .108 .09¢% .001 .063
GM-13 )
GM-14 ! .205 .032 .010 .008 .001 . 005 .013 .010 .001
GM-15 .002 .006 .003 .001
GM-16 .013 .019 .004 —— .001 T .003 . .001 .002 .003
AS
B-1 -—
B-2 .003 -——— ==
B-3 . 006 .003 .002 .002
B-4 —-——-

Notes:

All Concentrations Reported In ppm -
lsamples Collected In March and April 1981 Are Composite Samples Which Contain 0il, Water, Sediment, Or Any Combination
Of These Three Phases
-- = Not Present Above Laboratory Detection Limits
Blank Space Indicates That A Sample Was Not Collected For PCB Analysis
X=Sediment Phase Not Present In Well
Wells GM-17 through GM-19, And GM-20 Through GM-23 Were Installed During February 1982 and September 1984, respectively,

And Utilized For Fluid-Level And 0il-Thickness Monitoring.
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TABLE D-1 (CONTINUED)
SUMMARY OF ALL PCB ANALYTICAL DATA

FOR WATER SAMPLES COLLECTED FROM
SHALLOW MONITOR WELLS AT THE
ALCOA WASTE SITE

lsamples Collected In March and April 1981 Are Composite Samples Which Contain 0il, Water, Sediment, Or Any Combination

Of These Three Phases

--- = Not Present Above Laboratory Detection Limits

Blank Space Indicates That A Sample Was Not Collected For PCB Analysis
X=Sediment Phase Not Present In Well
Wells GM~17 through GM-19, And GM-20 Through GM-23 Were Installed During February 1982 and September 1984,

And Utilized For Fluid-Level And 0il-Thickness Monitoring.

respectively,

1983 1984

"WELL NO. JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC.| * JAN. FEB. -~ MAR. APR.
GM-1 .002 .062 .295
GM-2 .001 -—— .005
GM-3 .420 .064 . 040
GM-4 .010G . .032 . 009
GM-5 .440 2.804 3.000 .700 2.020 1.290 17.500 4.570 3.770 .812 1.240 1.261 2.780 .860
GM-6 3.178 1.230 2.900 3.900 4.470 3.100 2.520 2.130 1.670 .970 1.650 2.189 1.075 .819
GM-7 .660 - .510 .037 .003 .190 .011° . 002 .007 .009 . 005 .010 .107 .014
GM-8 .005 .001 .017
GM-8D .620 .012 .011
GM-9 .008 .009 . 005
GM-10 .004 .096 .129
GM-11 10.000 .063 2.289
GM-12 .026 <420 .732
GM-13 .037
GM-14 .001 .002 .002 .001 .006 .055 .001 . 005
GM-15 . .002 .004 .001
GM-16 .002 .002 .001 —-——- .001 -—- .001 .002
AS ’
B-1
B-2 -—— -— -
B-3 .001 -=-
B-4 .001 -==
" Notes:

All Concentrations Reported In ppm
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TABLE D~1 (CONTINUED)
SUMMARY OF ALL PCB ANALYTICAL DATA
FOR WATER SAMPLES COLLECTED FROM
SHALLOW MONITOR WELLS AT THE
ALCOA WASTE SITE

1986 1987 1988

WELL NO. OCTOBER APRIL OCTOBER MAY OCTOBER

GM-1
GM-3
GM-4 .017 .011 .041 .082 .340
GM-5
GM~6 ™ .410 18.000 6.700 Iw
GM~7

GM-8

GM-8D
GM-9

GM-10 .036 .210 4.200 (1.500) .850 IW
GM-11
GM~12 .212 .120 .190 .230 .300
GM-13
GM-14
GM-15
GM-16
AS .0029 .0052 .012 .0044 .025

B-1
B-2
B-3
B-4

Notes:
All Concentrations Reported in ppm
lSamples Collected in March and April 1981 Area Composite Samples Which
Contain 0Oil, Water, Sediment, Or Any Combination
Of These Three Phases
--- = Not Present Above Laboratory Detection Limits
Blank Space Indicates That A Sample Was Not Collected For PCB
Analysis
IW = Insufficient Water Available For Sampling
Well GM-17 through GM-19, and GM-20 Through GM-23 Were Installed
During February 1982 and September 1984, respectively,
And Utilized For Fluid-Level and 0Oil-Thickness Monitoring.
(1.500) *= Results of Sample Certrifuged Prior toc Analysis

GERAGHTY & MILLER, INC.



TABLE D-2

SUMMARY OF ALL PCB ANALYTICAL DATA
FOR SEDIMENT SAMPLES COLLECTED FROM
SHALLOW MONITOR WELLS AT THE

ALCOA WASTE-DISPOSAL SITE

All Concentrations Reported In ppm
1Samples Collected In March and April 1981 Are Composite Samples Which Contain 0il, Water, Sediment, Or Any Combination

Of These Three Phases
--- = Not Present Above Laboratory Detection Limits
Blank Space Indicates That A Sample Was Not Collected For PCB Analysis

X=Sediment Phase Not Present In Well
Wells GM-17 through GM-19, And GM-20 Through GM-23 Were Installed During February 1982 and September 1984,

And Utilized For Fluid-Level And 0Oil-Thickness Monitoring.

respectively,

GERAGHTY & MILLER. INC.

1981 1982

WELL NO. MAR.l APR.1 OCT. NOV. DEC. JAN. FEB. MAR APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC
GM-1 .073 -——- 12 130 18
GM-2 .004 —-——- 7 X 5
GM-3 X X 2
GM-4 .109 .265 62 9 99
GM-5 408 810 X 59 X 530 160 X 2070 1000 X X X X X
GM-6 . 57 67 X X X X X X X X X X X X X X X
GM-7 . 106 51 213 4560 58 93 160 - 51 26 25 110 65 19 104 64 188
GM-8 .010 .011 26 : 8 7
GM~8D .004 140 26 114
GM-9 .272 .098 85 X 118
GM-10 .082 30 210 260 13
GM-11 r.180 104 2000 140 1346
- GM-12 .306 .108 270 120 6620
GM-13
GM-14 .205 230 110 260 79 97 90 86 569
GM-15 16 24 138
GM-16 ' .013 .019 28 18 5 6 11 11 17 X
B-1 X
B-2 .003 X X
B-3 .006 X 9 20
B-4 10

Notes:



! ' TABLE D-2 (CONTINUED)
SUMMARY OF ALL PCB ANALYTICAL DATA
FOR SEDIMENT SAMPLES COLLECTED FROM
SHALLOW MONITOR WELLS AT THE
ALCOA WASTE-DISPOSAL SITE

1983 1984

WELL NO. JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. HOV. DEC. JAN. FEB. MAR. APR.
GM-1 X X X
GM-2 5 .05 1
GM-3 X X X
GM-4 69 X X
GM-5 X X X X X X X X X X 1700 X 52 1130
GM-6 X X X X X X X X X X X X X X
GM-7 X X X X X X X X X X 17 X X X
GM-8 9 X X
GM-8D X .12 X
GM-9 X X 25
GM-10 100 X X
GM-11 X X 944
GM-12 410 X X
GM-13 X X
GM-14 X 1300 X X X X X X
GM-15 40 . X X
GM-16 . X X X X X X X 10
AS

‘B~1

B-2 X X X
B-3 .04 X
B-4 X X

Notes:

All Concentrations Reported In ppm

1Samples Collected In March and April 1981 Are Composite Samples Which Contain 0il, Water, Sediment, Or Any Combination
Of These Three Phases ' ‘

--- = Not Present Above Laboratory Detection Limits

Blank Space Indicates That A Sample Was Not Collected For PCB Analysis

X=Sediment Phase Not Present In Well

Wells GM-17 through GM-19, And GM-20 Through GM-23 Were Installed During February 1982 and September 1984, respectively,
And Utilized For Fluid-Level And 0il-Thickness Monitoring.
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TABLE D-3
SUMMARY OF ALL PCB ANALYTICAL DATA
FOR OIL SAMPLES COLLECTED FROM
SHALLOW MONITOR WELLS AT THE
ALCOA WASTE-DISPOSAL SITE

1981 1982

WELL NO. MAR. 1 APR.! OCT. NOV. DEC.| JAN. FEB. "MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC
GM-1 .073 -——- 5 38
GM-2 .004 - X X
GM-3 _ X X
GM-4 .109 .265 X X
GM-5 408 2400 5600 4340 6900 6300 5723
GM-6 57 67 10000 X 4590 7800 7300 6562
GM-7 .106 X X X X X X X
GM-8 .010 .011 X X X X
GM-8D .004 X X X X
GM-9 .272 .098 X X X
GM-10 .082 30 X X X
GM-11 1.180 104 15000 X 7180
GM-12 .306 .108 X X X
GM-~13

GM-14 .205 X X X
GM-15 X X X
GM-16 ' .013 .019 X X X X X
AS

B-1
" B-=2 .003 X X
B-3 . 006 X X X
B-4 : X

Notes:

All Concentrations Reported In ppm
1Samples Collected In March and April 1981 Are Composite Samples Which Contain 0il, Water, Sediment, Or Any Combination

Of These Three Phases .

-~- = Not Present Above Laboratory Detection Linmits
. Blank Space Indicates That A Sample Was Not Collected For PCB Analysis

X=0il Phase Not Present In Well
Wells GM-17 through GM-19, And GM-20 Through GM-23 Were Installed. During February 1982 and September 1984, respectively,

And Utilized For Fluid-Level And 0il-Thickness Monitoring.
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TABLE D-3 (CONTINUED)

"SUMMARY OF ALL PCB ANALYTICAL DATA

FOR OIL SAMPLES COLLECTED FROM
SHALLOW MONITOR WELLS AT THE

ALCOA WASTE-DISPOSAL SITE

1983 1984

WELL NO. JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. HOV. DEC. JAN. FEB. MAR. APR.
GM-1 X 7 X
GM-2 X X X
GM-3 X X X
GM-4 X X X
GM-5 6090 4420 5200 73 5780 5050 5350 5800 5500 4410 3950 4175 5129 3493
GM-6 7040 5120 5900 5700 6540 6030 6490 6200 6700 5150 4370 10170 5596 4088
GM-7 - 930 X X X X X X X X X X X X
GM-8 X X X
GM-8D X X X
GM-9 X X X
GM-10 X X X
GM-11 5040 X 4076
GM-12 4700 3500 120
GM-13 X X
GM-14 X X X X X X X X
GM-15 X X X
GM-16 ' X X X X X X X X
AS

B-1 X X

B-2 X X
B-3 X X
B-4 X

Notes:
All Concentrations Reported In ppm

1Samples Collected In March and April 1981 Are Composite Samples Which Contain 0il, Water, Sediment, Or Any Combination
Of These Three Phases
--- = Not Present Above Laboratory Detection Limits

Blank Space Indicates That A Sample Was Not Collected For PCB Analysis
X=0il Phase Not Present In Well

Wells GM-17 through GM-19, And GM-20 Through

GM-23 Were Installed During February 1982 and September 1984, respectively,
And Utilized For Fluid-Level And 0il-Thickness Monitoring.
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PRIORITY POLLUTANT COMPOUNDS ANALYZED IN GROUND-WATER SAMPLES

TABLE D-4

FROM THE ALCOA,.DAVENPORT BEDROCK WELLS

Letection ' Detection Detection
Limit Limic Limit
{ug/1) (u9/1) {ug/1})
volatile Organics Base-Neutral Pesticides/PCBs
Extractable Omanics
Chloramcthane 10 Aldrin 0.10
Vinyl Chlorlde 10 N-Nitroscdimethylamine 10 Alpha-piC 0.10
Chloroethane 10 Bis (2-Chlorcethyl) Ether 10 Beta-BHC 0.10
proncmethane 10 1,3-Dichlorobenzene 10 Camma-DNC 0.10
Acroleln 100 1,4-Dichlorchenzene 10 Delta-BiC 0.10
herylonitrile 100 1,2-Dichlorobenzene 10 Chlordane . 0.10
bethylene Chloride 10 Bis (2-Chlorolscpropyl) Ether 10 4,4'-DOT 0.10
Trichlorofluoramthane 10 Hexachlorocethane 10 4,4'-DDE 0.50
1,1-Dichloroethylene 10 N-Hitrosodi-N-Propylamine 10 4,4'-DDD 0.10
1,1-Dichloroethanc. 10 Nitrcbenzene 10 Dieldrin 0.10
trans-1,2-Dichlorvethylenc 10 Iscphorone 10 Endosulfan I 0.10
Chlorofom 10 Bis(2-Chloroethoxy) Methane 10 Endosulfan II 0.10
1,2-Dichlorcethane 10 1,2,4-Trichlorobenzene 10 Endosulfan Sulfate 0.10
1,1,1-Trichlorcethane 10 Naphthalene 10 Endrin 0.10
Carbon Tetrachlocide 10 Hexachlorchutadiene ) 10 Endrin Aldehyde 0.10
Branodichlorarethane 10 Hexachlorocyclopentadiene 10 lleptachlor 0.10
1,2-Dichloropropane 10 2-Chloronaphthalene 10 Heptachlor Epoxide 0.10
trans-1,3-Dichloropropene 10 Dimethylphthalate 10 PCB-1242 1.0
Trichloroethylene 10 Acenaphthyene 10 PCB-1254 1.0
Benzene 10 2,6-Dinitrotoluene 10 pCB-1221 1.0
cis-1,3-Dichloropropene 10 Acenaphthene -10 PCB-1232 1.0
1,1,2-Trichloroethane 10 2,4-Dinltrotoluene 10 PCB-1248 1.0
, Dibromochloromethane 10 Diethylphthalate 10 PCB-1260 1.0
Branoform 10 Fluorene 10 PCB-1016 1.0
1,1,2,2-Tetrachlorcethylene 10 4-Chlorcphenyl Phenyl Ether 10 Toxaphene 1.0
1,1,2,2-Tetrachlorcethane 10 Diphenylamine (N-Nitroso) 10
Toluene 10 1,2-Diphenylhydrazine (Azcbenzene) 10 Acld Extractables
Chlorcbenzene 10 4-praophenyl Phenyl Ether 10
Ethylbenzene 10 Hexachlorobenzene 10 Phenol 5
2-Chloroethyl Vinyl Ether 10 Phenanthrene 10 2-Chlorophenol 25
Dichlorad|fluoramethane Anthracene 10 2-Nitrophenol 25
Bis(Chloranethyl)Ether Di-N-Dutylphthalate * 10 2,4-Dimcthylphenol 25
Fluoranthene 10 2,4-Dichlorophenol 25
Benzldine 10 ‘P-Chloro-M-Cresol 25
Pyrene 10 2,4,6-Trichlorophenol 25
Butylbenzylphthalate 10 2,4-Dinltrophenol 250
Benzo(A}Anthracene 10 4-Nitrophenol - 25
3,3'-Dichlorcbenzidine 10 4,6-Dinitro-O~Cresol 250
Chrysene 10 Pentachlcrophenol 25
Bis(2-Ethyhexyl}Phthalate 10
Di-N-Octylphthalate 10
Benzo{B)Fluoranthene 10
Benzo(K) Fluoranthene 10
Benzo(A)Pyrene 10
Indeno(1,2,3-C,D)Pyrene 10
Dibenzo{A,H)Anthracene 10
Benzo(G,H,I)Perylene 10
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TABLE D-5.
METALS AND NON-METAL COMPOUNDS ANALYZED
IN THE DECEMBER 1985 SAMPLES FROM THE
ALCOA-DAVENPORT PLANT WELLS

Analytical Methods

1 Standard2
EPA, 1979 Methods
Alkalinity, Total (CaCO;) ) 403
Aluminum 202.1
Antimony 204.1
Arsenic 206.3
Beryllium 210.1
Cadmium 213.1
Calcium 215.1
Chloride 407b
Chromium, Total 503a
Copper 220.1
Iron . 236.1
Lead . 303a
Magnesium : : 242.1
Manganese 243.1 '
Mercury 303f
Nickel 249.1
Nitrate 353.3
Potassium 256.1
Selenium 270.3
Silver 272.1
Sodium 273.1
Solids, Dissolved 209b
Sulfate 375.4
Thallium 279.1
Zinc 289.1
1 Methods for Chemical Analysis of Water and Wastes, 1979,

EPA 600/4-79-020.

Standard Methods for the Examination of Water and Waste-
water, 15th Edition, 1980.
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Alkalinity,
Total (CaCO3)
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Calcium
Chloride
Chromium, Total
Copper
Iron
ILead
Magnesium
Manganese
Mercury
Nickel
Nitrate
Potassium
Selenium
Silver
Sodium

Solids, Dissolved

Sul fate
Thallium
zZinc

TABLE D-6.
ANALYTTICAL RESULTS OF UNFILTERED GROUND-WATER SAMPLES TAKEN IN DECEMBER, 1985,
FROM THE ALCOOA-DAVENPORT PLANT WELLS

AT AD AS BI BD CI CcD
(mq/1)

281 228 412 347 334 180 384
62.1 0.1 0.6 7.0 0.2 <0.1 0.1
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

0.005 <0.002 <0.002 <0.002 <0.002 0.003 <0.002
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

110 60 152 126 104 152 95

27 11 163 130 11 195 33
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

47.0 5.27 5.20 12.5 9.83 36.0 11.2
<0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05
52.7 27.4 70.4 43.8 39.3 58.9 41.4
0.53 0.08 0.76 0.15 0.12 0.44 0.25
<0.0002 0.0008 <0.0002 <0.0002 0.0007 <0.0002 0.0007
0.13 <0.04 <0.04 0.05 <0.04 <0.04 <0.04
0.07 0.64 0.05 5.52 2.24 0.11 <0.05
28.0 0.81 16.9 11.8 1.15 1.69 0.54
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
53.0 21.0 88.0 76.0 27.0 91 35.0

519 375 1720 885 487 1051 495

79 _ 10 510 214 45 198 23

0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

0.072 0.040 0.015 0.021 0.119 0.087 0.014
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APPENDIX E

Physical and Chemical Properties Affecting Fate and Transport
of Contaminants at the Waste Site

, The fate and transport of the waste-site contaminants
addressed within this report are affected by their physical and
chemical properties. Table E-1 lists some of these properties for
the following waste~-site contaminants: chloroethane, 1,1-
dichloroethane, 1,1-dich16roethene, 1,2-dichloroethene, PCBs
(specifically Aroclor 1248), toluene, trichloroethene, and vinyl
chloride. Although tetrachloroethene was detected in the bedrock
aquifer only and not at the waste site, it is also included in this

discussion.

The physical and chemical properties considered in this report
include: water solubility, specific gravity, vapor pressure,
Henry's Law Constant, organic carbon distribution coefficient (K, ),

octanol-water partition coefficient (K fish bioconcentration

ou) '
factor (BCF), and half-life. Water solubility is the maximum or
saturated concentration of a chemical in pure water at a specific
£emperature. Specific gravity is the ratio of the density of a
chemical to the density of water. Vapor pressure is a property of
a chemical in its pure state and is an important indication of the
volatility of a chemical. Henry's Law Constant is the air/water
partition coefficient of a chemical which relates its concentration
in the gas phase to its concentration in the water phase. It can
be used to calculate the rate of evaporation of a chemical from
water. K, is a measure of the tendency for organic chemicals to
be adsorbed by soil and sediment; K, is a measure of the
distribution of a chemical, at equilibrium, between octanol and
water. The BCF is a measure of the tendency for a chemical in
water to concentrate in fish tissue. The half-life (T 1/2) is the
time required for the concentration of a chemical to be reduced by

a factor of two.
E-1
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The relative significance of each fate and transport mechanism
for the contaminants is summarized in Table E-2. Fate and
transport mechanisms will be discussed for the halogenated
aliphatics, toluene, and PCBs in general. Chloroethane, 1,1-
dichloroethane, 1,2-dichloroethene, tetrachloroethene,
trichloroethene and vinyl chloride belong to a class of chemicals
known as halogenated aliphatics, and as such, behave very similarly
in the environment. Therefore, fate and transport of halogenated
aliphatics will be presented in a general discussion.

Halogenated Aliphatic Compounds

The halogenated aliphatic compounds detected at the waste site
are chloroethane, 1,l1-dichloroethane, 1,1l-dichloroethene, 1,2-
dichloroethene, trichloroethene, and vinyl chloride. In addition,
the halogenated compound tetrachloroethene was detected in the
bedrock aquifer.. In general, these compound have relatively high
aqueous solubilities and vapor pressures, low soil adsorption
characteristics (K_.), extremely slow hydrolysis rates, and
relatively rapid oxidation rates (Table E-=2). It is likely,
therefore, that the halogenated aliphatics dissolved in ground
- water will degrade slowly due to their low hydrolysis rates but
should be relatively mobile in ground water due to their high
solubilities. Upon release or removal from the ground-water
environment, the degradative pathway is volatilization and
degradation 1in the troposphere through photo- or chemical
oxidation. The BCFs for these compounds are quite low and range
from 1.17 to 31 (Table E-1). Thus, the potential for the
halogenated aliphatics detected at the waste site to bioaccumulate
in organisms at successive trophic levels is considered minimal.

Toluene

Toluene is primarily released by volatilization from soils
and surface water to the air where it undergoes photooxidation to
cresols and benzaldehyde. Volatilization rates from soil and water

E-2
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vary:; however, reported half-lives from water range between 5 hours
and 16 days (Mackay and Leinonen, 1975; Wakeham et al., 1983).

Toluene not lost through volatilization 1is subject to
microbial degradation in both soil and water. Under optimum
conditions the half-life for aquatic biodegradation can be one day
or less (Wakeham et al., 1983). Biodegradation is not a major
removal mechanism under the anoxic conditions commonly encountered
in ground water. However, with the addition of oxygen, nutrients
and an adapted population of microorganisms, biodegradation rates
can rise significantly (Wilson et al., 1983). Based on the
octanol/water partition coefficient, moderate adsorption to soil
is predicted. Bioaccumulation is not significant (USEPA, 1979).

PCBs

Based on the number and position of chlorines on the biphenyl
ring, there are 209 possible isomers and congeners of PCBs.
Aroclor was the trade name for commercial PCB mixtures produced in
the United States. Different mixtures were designated by a four
digit numbering system, e.g., Aroclor 1248. The first two digits
indicate that there are 12 carbons in the biphenyl ring, and the
last two digits indicate the approximate percentage of chlorine in
the mixture. Each Aroclor mixture contains many PCB isomers and
congeners. The position and number of chlorines on the biphenyl
ring affect the environmental fate and transport.

Volatilization, adsorption, bioaccumulation, and anaerobic
and aerobic dechlorination are the major factors affecting the
environmental fate and transport of PCBs. Because of differences
in physical and chemical properties among the various PCB
congeners, PCB mixtures detected in the environment differ from
the original commercial mixtures, and also differ with respect to
environmental compartment or trophic level. Generally, PCBs in
alr samples contain a higher proportion of the less chlorinated
congeners than those found in sediments or soils. Congeners found
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in biota generally contain a higher percentage of the mofe
chlorinated congeners (USEPA, 1979). Environmental cycling of PCBs
occurs through volatilization. This cycling process has
distributed PCBs throughout the environment and is likely the
current major source of PCB release (Larsson, 1985; Swackhamer and
Armstrong, 1986).

Based on vapor pressure alone, PCBs would not be considered
volatile, but volatilization from water is significant because of
low solubility and a relatively high Henry's Law Constant
(Tofflemire et al., 1983). Volatilization can also be the major
route of PCB release from lakes (Swackhamer and Armstrong, 1986).
However, adsorption to suspended sediments will reduce
volatilization rates significantly.

Low water solubilities and high octanol/water partition
coefficients (K ) result in a high affinity of PCBs for soil and
sediment. PCBs will strongly adsorb to soil or sediment with
relatively high organic matter or clay contents (Haque et al.,
1974; USEPA, 1979). Significant leaching would not be likely under
" most conditions. Sediments act as sinks for deposition of PCBs;
however, resuspension and resolution can result in volatilization
(Fisher et al., 1983; Swackhamer and Armstrong, 1986). - The
congeners with higher chlorine content generally will have the
highest affinity for adsorption due to lower solubility and higher
K, s. As described in Section 6.2.2, the solubility of PCBs has
been evaluated for this waste site (ATC, 1988). The solubility
ranges from 18 to 54 ug/L; a value of 18 ug/L has been used in
calculations.

Bioconcentration factors for PCBs range between 10 and 10°
liters per kilogram (L/kg) (USEPA, 1979). PCBs can be passed along
the food chain or absorbed directly from the water column by
aquatic species (Muir et al., 1988; Oliver and Niimi, 1988). PCB
concentrations have been demonstrated to increase with trophic
level and lipid content of the organism. The chlorine content of
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PCBs also generally increases with trophic level (Oliver and Niimi,
1988) . '

Plants may accumulate PCBs from the air; however, available
data indicate that uptake from the soil and translocation to stems
and leaves is not significant (Tofflemire et al., 1983). Studies
with corn and goldenrod have shown that less than one percent of
PCBs entering the roots are translocated tb stems and leaves over
a growing season (Buckley, 1982).

PCB congeners with 1less than five chlorine atoms are
susceptible to biodegradation while those with more than five are
generally resistant (USEPA, 1979). Recent studies have shown that
reductive dechlorination of the higher chlorinated congeners can
occur in aquatic sediments. The dechlorinated products formed are
generally less toxic and are subject to aerobic biodegradation
(Brown et al., 1987; Quensen et al., 1988).
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TABLE E-1

PHYSICAL AND CHEMICAL PROPERTIES OF CONTAMINANTS DETECTED

AT THE ALCOA WASTE SITE, RIVERDALE, IOWA.

Molecular Water Specific Vapor Henry's Law Fish Water
Weight Solubility Gravity Pressure Constant Koc Log BCF T 1/2
_Contaminant (g/mol) (mg/L) (nm Hg)  (ATM m3/mol) (ml/q) Kong (L/kg) (days)
-Benzene 78 1.750 0.88 95 5.6 E-3 83 2.12 5.2 <1-6
Bromodichloromethane 164 NA 1.971 50 NA NA 1.88 NA NA -
Chloroethane 65 5,740 0.92 1000 1.11 E-02 33-143 1.54 5-7 0.1
Chloroform 119 8,200 1.483 151 2.87 E-03 31 1.9 3.75 0.3 - 30
1,1-Dichloroethane 99 5,500 1.178 182 4.31 E-03 30 1.79 12 1.0 - 5.0
1,1-Dichloroethene 97 2,250 1.218 600 3.4 E-02 65 1.84 5.6 1.0 - 6.0
1,2-Dichloroethene 97 6,300 1.256 324 6.56 E-03 59 0.48 1.6 1.0 - 3.0
(trans)
1,2-Dichloroethene 97 3,500 1.28 208 7.58 E-03 49 0.70 1.6 1 -6
(cis)

PCBs 1248 300 0.06 1.41 4.9 E-04 2.8 E-04 $30,000* 6.2 100,000* 2 - 13
PCBs 1260 376 0.0027 1.58 4.0 E-05 4.6 E-03 530,000* 6.8 100,000* 2 - 13
Tetrachloroethene 166 150 1.62 18 2.59 E-02 364 2.86 31 1-30
Toluene 92 535 0.8669 28.1 6.37 E-03 300 2.73 10.7 0.17
Trichloroethene 131 1,100 1.46 60 9.10 E-03 126 2.38 10.6 1 - 90
Vinyl chloride 63 2,763 0.91 2660 1.07 E-02 57 1.38 1.17 1 -5
* For PCBs in general. L/kg Liters per kilogram.

ATM-m3/mol Atmospheres-meter cubed per mole. mg/L Milligrams per liter. “'. GERAGHTY
BCF Bioconcentration Factor. M Hg Millimeters of mercury. & MILLER, INC.
g/mole Grams per mole. ml/g Milliljters per gram. Emviroamental Services
Koc Organic Carbon Partition Coefficient. NA Not available.

Kow Octanol-Water Partition Coefficient. T 1/2 Half-life.

References: ATSDR, 1987; Howard, 1989; USEPA, 1986a; USEPA, 1979; Verschueren, 1983; Weast, 1981; Windholtz and Budavari, 1983



TABLE E-2

SIGNIFICANCE OF FATE AND TRANSPORT MECHANISMS

FOR CONTAMINANTS DETECTED AT THE
ALCOA WASTE SITE, RIVERDALE, IOWA

Biotransformation/

Contaminant Photolysis Oxidation Hydrolysis Volatilization Sorption Bioaccumulation Biodegradation
Bromodichloromethane? NS Primary NS Primary Low Low - Low
Chloromethane NS Low Probable Primary NS NS Low
Chloroform NS Primary NS Primary Low Low Low
1,1fDichloroethane NS Primary NS Primary NS NS Low
1,1-Dichloroethene NS Primary NS Primary NS NS Low
1,2~-Dichloroethene NS Primary NS Primary NS NS Low

(trans)
1,2-Dichloroethene NS Primary NS Primary NS NS Low

(cis) ;
PCBs Low NS NS Primary Primary High Low
Tetrachloroethene NS Primary NS Primary NS Moderate Moderate
Toluene NS Primary NS Primary Moderate Moderate Moderate
Trichloroethene NS Primary NS Primary NS Low Low
Vvinyl chloride NS Primary NS Primary NS NS Low
a Values for chloroform substituted due to scarcity of data. AV GERAGHTY

NS Not significant.

References: USEPA, 1979; Howard,

1989; USEPA, 1985.
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Appendix F

Residential and Municipal Water Quality
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%M; UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

LR REGION VIi
_ : 324 EAST ELEVENTH STREET
KANSAS CITY, MISSOURI - 64106

APR 02 1924

Mr. Al Moore

Director Environmental Health
Scott County Health Department
428 Western Avenue

Davenport, Iowa 52801

Dear Mr. Moore:

Jackie Hall of your Department has advised me that you were provided
with analytical data on water samplies collected and analyzed for the
Aluminum Company of America (ALCOA) Davenport Works facility. Said samples
were collected from several private wells in the vicinity of the ALCOA site,
from the Mississippi River, and from the Davenport municipal water supply.
Analyses of the samples were paid for by ALCOA as a service to owners and
users of those water supplies to assure them that these supplies had not been
contaminated by releases from the ALCOA site.

Ms. Hall has requested the opinion of the Environmental Protection Agency
(EPA) regarding the significance of the levels of contaminants reported by the
analytical data on these samples. ALCOA has provided me with a copy of the
data and information provided to your department. In order to provide you
with an opinion regarding the significance of this data I have consulted with
the EPA Drinking Water Branch.

None of the Primary or Secondary Drinking Water Standards are exceeded in
either the private or public water supplies sampled. Nor do the reported.
concentrations of contamination appear to pose a significant or unreasonable
threat to public health if actually present in the water supplies.

The concentrations reported for inorganic metals appear to be within normal
ranges. Two of the private wells contained methylene chloride. It is possible
that these concentrations are the result of laboratory contamination of the
glassware in which the samples were collected. The laboratory which analyzed
these samples does use methylene chloride for cleaning glassware.

Chloroform was found in the Davenport municipal water supply. He suspect
that the chloroform may be the result of the reaction of chlorine used to
disinfect the municipal water supply with organic material present in the
untreated water. This has been an occasional problem with other chlorinated
water supplies, especially with those supplies that utilize surface sources of
water,



Regardless of their presence in the water supplies methylene chloride,
chloroform and metals are not primary constituents of the wastes previously
disposed in ALCOA's lagoon. Sampling of the lagoon-and the environment by
both ALCOA and EPA have consistently shown the principal contaminant to be
polychlorinated biphenyls (PCBs). We note that no PCBs were found in any of
the samples collected by ALCOA. In addition EPA had previously sampled and
analyzed water from the Davenport municipal supply and from the Mississippi
River and did not find any PCBs,

‘In summary, based on our present information we find no evidence in any
of this data that releases from the ALCOA site have contaminated either the
private or the municipal water supplies. Please contact me at (816) 374-6864
if you have any other questions regarding the ALCOA Site.

Sincerely,

D002 s

David V. Crawfor

Project Officer

Waste Management Branch

Air and Waste Management Division

cc: Joe Chandler, IDWAWM

<)
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The University of lowa y
* lowa City. lowa 52242 | : : ::
3 U
. !v’E‘-!
Hygienic Laboratory EIU UIUIQ
__UL.? Uiy
(319) 353-5990 asc==——=am ;s

June 5, 1984

Mr. Lawrence E. Barker
Administrator

Scott County Health Department
Bicentennial Bldg., 5th Floor
428 Western Avenue

Davenport, Iowa .52801

Dear Mr. Barker:

I am responding to your request to Mr. Gene Ronald regarding
evaluation of the analytical data for wells in the vicinity of
Alcoa's Riverdale plant. This data is reviewed for environmental
significance only with no interpretation given as to any health
effects that may be caused by any contaminants found in any of
the wells.

The total organic carbon (TOC) and chemical oxygen demand (COD)
values appear to be slightly high compared to what normally would
be found in groundwater samples. I don't think this is any cause
for alarm at this time. The 1norganic priority pollutant
detection 1limits which are listed in Exhibit II are not low
enougly to meet the Safe Drinking Water Act requirements for
cadmium, chromium, lead, selenium and silver. It is therefore
difficult to determine whether those constituents are present at
the levels specified as maximum contamination levels (MCL) by the
National Interim Primary Drinking Water Regulations.

The following summarizes the MCL values and the quoted detection
limits for those contaminants:

MCL Detection limit stated
Cadmium ‘ 0.01 mg/L 0.02 mg/L
Chromium 0.05 0.1
Lead 0.05 0.2
Selenium 0.01 0.05
Silver 0.05 0.06



Considering the above stated qualifications there seems to be no
abnormal environmental contamination of the water supplies at the
time of sampling. I hope this information is of value to you.
Please feel free to call if you have any questions.

Rogér—C= inter, Ph.D.
" Associate Director

Sincerely,

RCS/1lc

I\



Beling Laboratories
1001 - 16th Street:
Moline, lllinois 61265
Phone 309/ 757-9800

Mr. M.K. Sonksen

Aluminum Company of America
P.0. Box 3567

Davenport, Iowa 52808

Laboratory Report

Date December 6, 1983

Received _November 9 & 14, 1978

LabNo. __4614-19 26

Residential Well Sampling

SAMPLE DESCRIPTION

7 Mississippi River Water
¢ Davenport City Water

2 Mr. Hargis

[ Mr. Lowell Harris

3 Mr. Max Horsey

4 Lisa Showalter

5 Patricia Dahms

cop

25 mg/1

13
12
8.2
8.7
9.1
3.5

NITRATE
FLOURIDE NITROGEN ToC
0.28 mg/l 1.26 mg/l 22.3 mg/1
1.06 1.69 14.8
0.39 0.22 49.9
0.26 0.14 42.8
0.32 1.42 29.6
0.21 0.22 29.4
0.25 ' 0.919 1.9




J/SCOTT COUNTY HEALTH DEPARTMENT

LAWRENCE E. BARKER, ADMINISTRATOR

"TO:

FROM:

RE:

RICENTENNIAL BLDG. 5TH FLOOR
+28 WESTERN AVE,

DAVENPORT, IOWA 52801

(319) 326-8618

September 21, 1984 CARMINE ROCCO

‘Administrator, Scott County Health Department

AL MOORE
Environmental Heaith Directo

Disease Prevention and
Health Promotion Director

Whom It May Concern MARY HELFRICH
‘Office Manager

Lawrence E. Barker

Riverdale Private Water Well Sampling Project of
November 1983 by the Aluminum Company of America

The intent of this report is to address the expressed

concerns of Riverdale residents relating to the analysis of water
samples taken from local wells by Alcoa. The company provided
six pages of analytical data to the Scott County Health
Department for our review. One hundred nineteen individual
parameters were analyzed on five residential wells, the Davenport

doing,

municipal water supply, and the Mississippi River water, by an
independent laboratory. Alcoa consulted with and requested the
assistance of this Department in presenting the information.

served by soliciting the expertise of the University of Iowa
Hygienic Laboratory and the United States Environmental
Protection Agency in evaluating and interpreting the data. 1In so

results. The following is a composite of their responses:

to be no abnormal environmental contamination of the water
supplies at the time of sampling."”

It was felt that the interests of the public could best be

they were asked to determine the significance of the

Robert C. Splinter, Ph.D

Associate Director

University of Iowa Hygienic Laboratory
Iowa City, Iowa

"Considering the above-stated qualifications, there seems

David V. Crawford

Project Officer

Waste Management Branch

Air and Waste Management Division
U.S. Environmental Protection Agency
Kansas City, Missouri




SO
s
3 ]

"None of the Primary or Secondary Drinking Water Standards
are exceeded in either the private or public water supplies
sampled nor do the reported concentrations of contamination
" appear to pose a significant or unreasonable threat to public
health if actually present in the water supplies.”

"The concentrations reported for nonorganic metals appear
to be within normal ;anges."

"Sampling of the lagoon and the environment by both Alcoa
and EPA have consistently shown the principal contaminant to be
polychlorinated biphenyls (PCB's)."

"We note that no PCB's were found in any of the samples
collected by Alcoa. In addition, EPA had previously sampled and
analyzed water from the Davenport municipal supply and from the
Mississippi River and did not find any PCB's. '

"In summary, based on our present information we find no
evidence in any of this data that releases from the Alcoa site
have contaminated either the private or the municipal water

supplies.”

/

Therefore, it 1s the opinion of the Scott Couﬁty Health
Department that the comments expressed by these individuals are
sufficient to summarize and conclude this project.

If you have any questions concerning this correspondence,
please contact Christopher A. Wightman, R.S., Public Health
Sanitarian II, at 326-8618. :

- LEB/CA¥:mc



1984 March 15 .

David Crawford

Waste Management Branch
Environmental Protection Agency
325 E. 11th St.

Kansas City, MO 64106

RE: RESIDENTIAL WELL WATER ANALYSIS
Dear Mr, Crawford:

1 have attached the well water analysis data we shared with the Scott County
Board of Health on March 6, 1984. We were asking for the Board of Health's
assistance in making the data presentable for review with the private well
owner. Jackie Hall contacted you to seek more information on certain chemicals,
which resulted in your phone call to me today.

A quick synopsis of the attached material:

Chemical compounds 1isted on attached Exhibit II are all the chemicals
that were tested in each well with the corresponding detection 1imit of the
analysis equipment.

The front page summary sheet 1ists all the chemicals found in any well.
A1l the other compounds not listed were found to be below the detection
1imit. (N.D.)

The hand drawn map shows the relative location of the 5 residential wells
- in relation to the plant's western boundry (Bellingham Road).

As I mentioned in our phone conversation, the presence of Methylene chloride in
two samples is believed to be a carryover from cleaning the sampling equipment.

If there are any questions concerning this material, please contact me at
(319) 359-2236 or Marshall Sonksen at (319) 359-2754.

_ Yours truly
. 0. Pratt, Jr.sgy(_’//

Manager
.Safety, Environmental and Energy

GOP:jch
noocc: M. X. Sonksen

W. L. Crawford/T. M. Wilkinson/R. L. ‘Burns
M. E. Kommer, Pittsburgh

F-8
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Sample Identifier:

INORGANICS (MG/L)
PRIORITY POLLUTANTS

RESIP™NTIAL WELL SAMPLING

Copper, Total -
- Linc, Total

Phenols, Total

VOLATILE ORGANICS (A6G/L)

Chloroform

Methylene Chloride

BASE NEUTRAL (46G/L
mﬂ‘oéﬁm’){n

17

BIS (2-Ethylehexyl) Phthalate

" OTHER (MG/L)

TOC
Flouride

Nitrate Nitrogen

coD

4-03-06.2 -

R.WELL R.WELL R. Well R. Well R. Well City River
A 8. C D E Water Water
Nov. 83 | Nov. 83 Nov. 83 Nov. 83 ‘Nov. 83 Nov. 83 Nov. 83

" :

N.D. N.D. N.D. N.D. N.D. 0.24 N.D.
0.58 0.04 0.24 0.75 0.77 N.D. N.D..
0.02 0.01 0.01 0.01 N.D. 0.01 0.01

N.D. N.D. N.D. N.D. N.D. 52 N.D.
12 N.D. N.D. N.D. 28 N.D. N.D.

N.D. N.D. N.D. N.D. N.D. N.D. 15

42.8 49.9 29.6 29.4 1.9 14.8 22.3
0.26 .39 0.32 0.21 0.25 1.06 0.28
0.14 0.22 1.42 0.22 0.919 1.69 1.26
8.2 12 8.7 9.1 3.5 13 25
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Beling Consultants
LABORATORY REPORT

September 29, 1989

Aluminum Company of America
P. 0. Box 3567
Davenport, Iowa 52808

| l
Mr. Frank Harrington /f/i.)d f 7

Lab No.: 25961
Received: September 18, 1989
Collected: September 18, 1989

Collection point: Crissey House

VOLATILE FRACTION

mg/L

Chloromethane <0.01
* Bromomethane <0.01
Vinyl Chloride <0.01
Chloroethane <0.01
Methylene Chloride <0.005
Trichlorofluoromethane <0.005
1,1-Dichloroethene <0.005
1,1-Dichloroethane <0.005
1,2-Dichloroethene (total) : <0.005
Chloroform <0.005
1,2-Dichloroethane <0.005
1,1,1-Trichloroethane <0.005
Carbon Tetrachloride ' <0.005
Bromodichloromethane <0.005
'1,2-Dichloropropane <0.005
cis-1,3-Dichloropropene . <0.005
Trichloroethene T <0.005
Dibromochloromethane <0.005
2-Chloroethyl vinyl ether <0.005
1,1,Z-Trichloroethane <0.005
Benzene <0.005
trans-1,3-Dichloropropene <0.005
Bromoform <0.005
Tetrachloroethene <0.005
1,1,2,2-Tetrachloroethane <0.005
Toluene <0.005
Chlorobenzene <0.005
Ethylbenzene <0.005

: Q. Lo

'Beling Consultants, inc. Professional Engineering « Environftental Laboratory
Beling Building, 1001-16th Street, Moline, IL 61265-3194 / 308-757-9800
F-11




Beling Consultants

LABORATORY REPORT
September 28, 1989

Aluminum Company of America

Lab No.: 25961
Page 2
- BASE NEUTRALS/ACID EXTRACTABLES

mg/L
N-Nitrosodimethylamine <0.01
Aniline ' <0.01
Phenol <0.01
bis(2-Chloroethyl)ether <0.01
2-Chlorophenol <0.01
1,3-Dichlorobenzene - <0.01
1,4-Dichlorobenzene <0.01
Benzyl alcohol <0.01
1,2-Dichlorobenzene <0.01
2-Methylphenol <0.01
bis(2-Chloroisopropyl)ether <0.01
4-Methylphenol <0.01
N-Nitroso-di-n-propylamine <0.01
Hexachloroethane <0.01
Nitrobenzene <0.01
Isophorone <0.01
2-Nitrophenol <0.01
2,4-Dimethylphenol <0.01
Benzoic acid <0.05
bis(2-Chloroethoxy)methane <0.01
2,4-Dichlorophenol : <0.01
1,2,4-Trichlorobenzene <0.01
Naphthalene <0.01
4-Chloroaniline <0.01
Hexachlorobutadiene <0.01
4-Chloro-3-methylphenol <0.01
2-Methylnaphthalene <0.01
Hexachlorocyclopentadiene <0.01
2,4,6-Trichlorophenol <0.01
2,4,5-Trichlorophenol <0.05
2-Chloronaphthalene <0.01
2-Nitroaniline <0.05
Dimethylphthalate <0.01
Acenaphthylene <0.01
2,6-Dinitrotoluene <0.05
3-Nitroaniline <0.05
Acenaphthene <0.01
2,4-Dinitrophenol . <0.05
4-Nitrophenol <0.05
Dibenzofuran : <0.01
2,4-Dinitrotoluene <0.05
‘Diethylphthalate <0.01

) ma . (A)qu

Beling Consuitants, inc. Professional Engineering » Environ(ngn
Beling Building, 1001-16th Street, Moline, IL 61265-3194 / 309-757-9800
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Beling Consultants

LABORATORY REPORT
September 28, 1989

Aluminum Company of America

Lab No.: 25961
Page 3
BASE NEUTRALS/ACID EXTRACTABLES (cont.)

mg/L
4-Chlorophenyl-phenylether <0.01
Fluorene <0.01
4-Nitroaniline <0.05
4,6-Dinitro-2-methylphenol <0.05
N-Nitrosodiphenylamine <0.01
Azobenzene <0.01
4-Bromophenyl -phenylether <0.01
Hexachlorobenzene <0.01
Pentachlorophenol <0.05
Phenanthrene <0.01
Anthracene <0.01
Di-n-butylphthalate <0.01
Fluoranthene ' <0.01
Pyrene <0.01
Butylbenzylphthalate <0.01
3,3'-Dichlorobenzidine <0.02
Benzo(a)anthracene <0.01
Chrysene <0.01
Bis(2-Ethylhexyl)phthalate <0.01
Di-n-octylphthalate <0.01
Benzo(b)fluoranthene <0.01
Benzo(k)fluoranthene <0.01
Benzo(a)pyrene ' <0.01
Indeno(l,2,3-cd)pyrene <0.01
Dibenz(a,h)anthracene <0.01
Benzo(g,h,i)perylene <0.01

Beling Consuliants, Inc. Professional Engineering ¢ Environmental Laboratory
Beling Building, 1001-16th Street, Moline, IL 61265-3194 / 309-757-9800

Q. b



Beling Consultants

LABORATORY REPORT
September 28, 1989

Aluminum Company of America
Lab No.: 25961

Page 4

PESTICIDE/PCB FRACTION

Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lindane)
Heptachlor

Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4' -DDE

Endrin

Endosulfan 1I

4,4' -DDD
Endosulfan Sulfate
4,4' -DDT
Methoxychlor
Endrin Ketone
Chlordane
Toxaphene

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Arocior 1254
Aroclor 1260

<0.

<0
<0

<0

<0
<0

<0

<0

<0

00005

.00005
.00005
<0.

00005

.00005
<0.
<0.

00005
00005

.00005
.00010
<0.
<0.
<0.
<0.
<0.

00010
00010
00010
00010
00010

.00010
<0.
<0.
<0.
<0.

0005
00010
0005
001

.0005
<0.
<0.
<0.

0005
0005
0005

.0005
<0.
<0.

001
001

Q. Woworm

" Beling Consuitants, Inc. Professional Engineering « EnvironfMiental Laboratory

Beling Building, 1001-16th Street, Moline, I 61265-3194 / 309-757-9800



| Beling Consultants

LABORATORY REPORT
September 28, 1989

Aluminum Company of America

Lab No.: 25961

Page 5

Antimony, mg/L <0.2
Arsenic, mg/L <0.002
Beryllium, mg/L <0.005
Cadmium, mg/L <0.005
Chromium, mg/L <0.05
Copper, mg/L <0.02
Lead, mg/L <0.1
Mercury, mg/L <0.0002
Nickel, mg/L _ <0.04
Selenium, mg/L ' <0.002
éilver, mg/L <0.01
Thallium, mg/L . <0.1
Zir-lc, mg/L 0.994

L@ Wby,

/14

Beling Consultants, Inc. Professional Engineering  Environmental Laboratory
Beling Building, 1001-16th Street, Moline, IL 61265-3194 / 309-757-9800



Beling Consultants

LABORATORY REPORT
September 28, 1989

Mr. Frank Harrington
‘Aluminum Company of America
P. 0. Box 3567

Davenport, Iowa 52808

Lab No.: 25960
Received: September 18, 1989
Collected: September 18, 1989

Collection point: Kelley Cottage

VOLATILE FRACTION

mg/L
Chloromethane ) <0.01
Bromomethane <0.01
Vinyl Chloride <0.01
Chloroethane <0.01
Methylene Chloride <0.005
Trichlorofluoromethane <0.005
1,1-Dichloroethene <0.005
1,1-Dichloroethane ' <0.005
1,2-Dichloroethene (total) . <0.005
Chloroform <0.005
1,2-Dichloroethane <0.005
1,1,1-Trichloroethane <0.005
Larbon Tetrachloride <0.005
Bromodichloromethane <0.005
1,2-Dichloropropane <0.005
cis-1,3-Dichloropropene <0.005 —
Trichloroethene <0.005
Dibromochloromethane <0,005
2-Chloroethyl vinyl ether ' <0.005
1,172-Trichloroethane <0.005
Benzene <0,005
trans-1,3-Dichloropropene <0.005
Bromoform <0.005
Tetrachloroethene <0.005
1,1,2,2-Tetrachloroethane <0.005
Toluene <0.005
Chlorobenzene <0.005
Ethylbenzene ' <0.005

C Q0

Beling Consuitants, Inr:. Professional Engineering ¢ Environ ntal Laboratory
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Aluminum Company of America
Lab No.: 25960
Page 2

BASE NEUTRALS/ACID EXTRACTABLES

N-Nitrosodimethylamine
Aniline

Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl)ether
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic acid
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline _
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate

Q. Wherrn
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Beling Consultants

LABORATORY REPORT
September 28, 1989

Aluminum Company of America

Lab No.: 25960
Page 3
BASE NEUTRALS/ACID EXTRACTABLES (cont.)

mg/L
4-Chlorophenyl-phenylether <0.01
Fluorene <0.01
4-Nitroaniline <0.05
4,6-Dinitro-2-methylphenocl <0.05
N-Nitrosodiphenylamine <0.01
Azobenzene <0.01
4-Bromophenyl-phenylether ' <0.01
Hexachlorobenzene _ <0.01
Pentachlorophenol <0.05
Phenanthrene ) . <0.01
Anthracene <0.01
Di-n-butylphthalate <0.01
Fluoranthene <0.01
Pyrene <0.01
Butylbenzylphthalate <0.01
3,3’-Dichlorobenzidine <0.02
Benzo(a)anthracene <0.01
Chrysene <0.01
:B1s(2-Ethylhexyl)phthalate ' <0.01
Di-n-octylphthalate <0.01
Benzo(b)fluoranthene <0.01
Benzo(k)fluoranthene <0.01
Benzo(a)pyrene <0.01
Indeno(1l,2,3-cd)pyrene <0.01
Dibenz(a,h)anthracene <0.01
Benzo(g,h,i)perylene <0.01

B e
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- Beling Consultants

LABORATORY REPORT
September 28, 1989

Aluminum Company of America

Lab No.:

Page 4

25960

PESTICIDE/PCB FRACTION

Alpha-BHC

Beta-BHC

Delta-BHC
Gamma-BHC (Lindane)
Heptachlor

Aldrin

Heptachlor E
Endosulfan 1

Dieldrin
4,4' -DDE

Endrin

Endosulfan 1

4,4’ -DDD

Endosulfan S

4,4'-DDT

Methoxychlor
Endrin Ketone
Chlordane
Toxaphene

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

1016
1221
1232
1242
1248
1254
1260

poxide

I

ulfate

Beling Consultants, Inc.

<0.00005
<0.00005
<0.00005
<0.00005
<0.00005
<0.00005
<0.00005
<0.00005
<0.00010
<0.00010
<0.00010
<0.00010
<0.00010
<0.00010
<0.00010
<0.0005
<0.00010
<0.0005
<0.001
<0.0005
<0.0005
<0.0005
<0.0005
<0.0005
<0.001
<0.001

Q. u)m

Professional Engineering » Environmental Laboratory

Beling Building, 1001-16th Street, Moline, IL 61265-3194 / 309-757-9800
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Beling Consultants

LABORATORY REPORT
September 28, 1989

Aluminum Company of America

Lab No.:
Page 5

Antimony, mg/L

Arsenic, mg/L.

25960

Beryllium, mg/L

Cadmium, mg/L
Chromium, mg/L
Copper, mg/L
Lead, mg/L
Mercury, mg/L
Nickel, mg/L
Selenium, mg/L
gilver, mg/L
Thallium, mg/L

Zinc, mg/L

<0,

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

002

005

.008

05

.06

0002

04

002

.02

.303

Q. Whorrm

Beling Consuitants, inc. Professional Engineering « Environmental Laboratory
Beling Building, 1001-16th Street, Moline, IL 61265-3194 / 309-757-9800
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" IOWA-AMERICAN WATER COMPANY

AN AMERICAN WATER WORKS SYSTEM COMPANY

—

~ October 9, 1989
File No. 230-383

Mr. Craig S. Stevens

Staff Scientist, Hydrogeologist
Geraghty & Miller, Inc.

6209 Riverside Drive, Suite One South
Dublin, OH 43017

Dear Mr. Stevens:

I have enclosed analytical results for the selected priority

pollutants from raw water samples collected from the Mississippi
River. Tetrachloroethylene and trichloroethylene were the only
two compounds that were detected during the period of 1982-1988.

Hopefully, these anlaytical results will provide helpful water
quality data for Alcoa's hydrogeological report. We would
"appreciate being copied on any report that our data is utilized.

Should you have any questions, please feel free to call. Let us
know if we can be of further assistance.

Joel R. Mohr
-Assistant Production Superintendent- water Quality

Enclosure

230 EAST SECOND STREET

P.O. BOX 979 DAVENPORT. IOWA 52805 (319) 324-3264
F-21
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10WA-AMERICAN WATER COMFANY, DUAD EITIES DISTRICT
HISSISSIFPI RIVER WATER QUALITY - SELECTED PPID’ITY POLLUTANTS

S -~ FRLRIVER WATER BUALIIT - ok e e
] SAMPLE LOCATION  COMPOUND NCL OR MCLBE  LMIT 1989 1988 1987 1986 1985 1984 1983 1982 1961 1980
£ P LT o
| Rew walEk - CHLORDE THANE 4B/L £0.0005 40,001  <0.601  <0.C01  <0.001
5|  MISSISSIPPI RIVER €0.0005 <0.001 <0.001 <0.001 <0.001
;' e o4 A DI EHEARBETHANE—— —— —— = mmem - HB L - = o — 405 005 - —€0. 001 - —{0; 001 —< 0 60 1€ G061 —€0: GO — - -+ - e
! L . <0,0005 <0.001 <0.001 (0.001 <0.001 <0.001 <0.001
N 1, 1-DICHLOROETHENE , 0.007  MB/L €0,0005  €0.001 <C.001 <€0.001 <0.001 ¢0.001  <0.01
o H-1-BIEHLBROETHYLENE} e e D008 - €8 001 - €0; 001 ——€0; 00 F-—¢0; 00k-—40: 001 {8580 - —omm e mmen
" 1,2-DICHLOROETHANE 0,005 N6 /L £0.0905 <0.601 <0.001  <€0.004 0,001 £0.01
0.0005 <0.001 <0.001 <0.001 ¢0.000 <0.001 <0,001
ap TRANS-1,2-DICHLOROETHYLENE  0.07t  MG/L ©0.0005  <0.001  <0.001 <0.001 ¢0.001 <0.C01  <0.0l
oo €0.0005 <0.001 <C.001 <0.001 £0.001 <0.601 <0.00!
Vi eeiecmo———-— —TETRACHLORDETHENE - - MBIL- 20,0005 <0.001 <0001 —4,267-- <0.001  ¢0.004— 40,01 —
i (TETRACHLORDETRYLENE) {0.0005 <0,001  <0.001 -~ <0.081  ¢0.001 <0..21  <0.GOY
17
o] TOLUENE 2.0 NE/L €0,0005 (0.001 <0.001 <o.001 ¢0.001  £0.001
m [ _ o 40:0005——40.001 -0, 001 — 4000140, 001 40,001 — L0, 601 - m o <
0 [ .: - TRICHLORDETHYLENE 0.005  MG/L (0.0005  0.001 <0.001 <0.001 ¢0.001 0.0086  £.01
3 : SR <0.0005  <0.001 <0,001 (0.00f ¢0.001 (0.001 0,001
"2 VINYL CHLORIDE 0,002 HG/L €0.0005  £0.001  £0.901 *<0.081 0061
% 20,0005  <0.001  <0.00%  <C.001  £0.0G1
bl S B o -
= e _
o)
" — T e e - - —
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10NA-ANERICAT

1 COMPANY. QUAD CITIES DISTRICT
DRINKING NATER SURVEILLANCE PROGRAM - POLYCHLORINATED BIPHENYLS (PCB)

STARTEC ANALYTINS FOR PCB ) UARY 1954

SANPLE LOCATION
©3

PROPOSED
PARAMETER  WCL OR ACLE  UNIT

AN

NOTE THE FOLLOWING PCB COMPOUNDS ARE MONITORED: PCB 1014, PCB 1221, PCE 1232, PCH 1242, PCE 1248, PCE 1254

FEB WAR 4PR HAY Jun

AU

ocl

NOV

DEC

AVERRGE MAXINMUM MINIMUM NO. OF YESIS

"*.RAN WATER -
> KISSISSIPPT RIVER
B 1984

B

PACL  0.0005

N6/L

€0.001

2 1985

e 1987

g0

TTTITROL00 -
-€0.004
<0.001
(0,00t

<0.001
M ()
{0.001
(0,001
<0.001

[~ -J -2 [—4

(=212 -X-L-=]

OO

PACL  0.0005
NCL6 ¢

ms/L

€0.001
<0.001
<0

<0.001
<0.00}

€0.001
€0.001
{0.001

=TT X TR X TN

TFILTER EFFLUENT

s
e

1984 PCB
1983

PHEL  0.0005

MG/L

0.001

<6,001

OOOOO O

OO0

cCoOooooC

- ol e i

1983
1986
1987
1988

i nl-ri [
B R

r
1

NOLE—¢

10:001
<0.001
€0.001
€0.001

{0,001

0,001
0001

—— 1989

1B

N
s

0,001

T0.001
(6.001
(€.001
{6.001

T PLANT-EFFLUENT—

o 1986

1984 PCB
1985

PHCL 0.0005
neLe 0

K6/L

€0.001
€0.001
0.001

OO

SO

OO OO

— oy

= 1987
- too1988
1989

.00 T
€0.001
<0.001
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isee p

PHCL  0.0005

L

oooocoo

OO
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LN TN RPN TR
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- 1986
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e~ MsSISSIPPLRIVER

IOWA-AMERICAN WATER COMPANY
QUAD CITIES DISTRICT o
EAST RIVER STATION e
FLOW AND TREATMENT SCHEMATIC

Main Service

r~

thigh Service

Powdered Pumps and

Chlorine or Activated Low Service

Chlorine Dioxide ("’Jb":'_d ‘ Pumps
{As Needed - Emergency) (As Needed) Chlosine
“T:::h‘d Filter Aid l
"
. {:As Needed)
As Needed) Anionic Polymer Clear Corrosion
;\clit::::l{‘;‘:lmn i Well < Inhibitor!
{A\s Needed) Zinc Orthaphosphate

Floccwlator

«a— Flooride S Adid
, Sedimentation
Basin #2

Basin #2 g— Chlorine

«— Ammaonii
Granular Activated
Intake low | Carbon Filters #1-200 |-
Service
Pumps

|’|0fl’_"|“|°’ L_ Sedimentation
Basin #1 Basin #1

'

Powllered
Polassivm dguid Activated Carbon
Permanganale  Alum iAs Needed)

A

Castionit
Lo L
Polymer Chlorine



IOWA-AMERICAN WATER COMPANY

‘’A Tradition of Quality Service to the
American Heartland'’

lowa-American Water Company was formed in 1987, as the result of a merger between Davenport
Water Company and its sister company, Clinton Water Works Company. While the "lowa-American”
name is relatively new, the two utilities which created it have been dedicated to quality water service for
over a century. The new name symbolizes the service provided in the State of lowa as well as
participation in the American Water Works Company, Inc., lowa-American's parent corporation.

The American Water System, which is the largest group of investor-owned water utilities in the
country, has been in the business of providing water service to the greater-Davenport area since 1927,
when it purchased Davenport Water Company.

lowa-American's Quad Cities District provides water for homes, manufacturing and fire protection to
over 130,000 residents in Davenport, Bettendorf, Riverdale and Panorama Park. Every day, on the average,
18 million gallons of water is supplied to customers, 50 percent of which is pumped to residential
customers for drinking, cooking and cleaning. The other half is used for industrial and commercial
purposes.

_As a public utility regulated under the laws of the State of lowa, lowa-American's rates are set and
approved by the lowa Utilities Board.

The Mississippi River is the district's sole water supply. Purification and initfal distribution of water
into the system occurs at the treatment plant located one mile upstream from Lock and Dam #15 on the
bank of-the river. Treatment includes flocculation, sedimentation, chlorination and filtration processes
before the final product is distributed to consumers throughout the district's over 500-mile pipeline
distribution system.

lowa-American's in-house testing laboratory conducts about 140 water quality analyses daily. lowa-
American, as with all other public water suppliers, must meet stringent water quality guidelines established
by federal, state and local agencies. As a subsidiary of the American Water System, the company is
fortunate to have access to a state-of-the-art laboratory in Belleville, Illinois, where extensive research and
complex water analyses are conducted.

Water quality is a top priority for lowa-American Water Company. The company is proud of its
dedicated and professional personnel. In the future, the company will continue to build on its tradition of
quality service to the American heartland providing customers with the highest quality water product
available, at the lowest reasonable cost.

F-25
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Appendix G

Slug Test Data



TABLE OF PARAMETERS USED TO CALCULATE HYDRAULIC
CONDUCTIVITY BASED ON SLUG TEST DATA

H
rc ry LA LB
(££) ) (fL) | (£ft) | (fL) (£t)
WELL
GM-4 .260 |.458 10 5.6 5.6
GM-6 .260 |.458 10 4.6 4.6
AS .288 .458 10 3.7 3.7
GM-12 .288 |.458 10 3.5 3.5
GM-14 |.195 |.333 5 2.5 2.5
GM-16 |.120 |.166 17 11 11
Notes:

LB: Length of Screen and/or Open Borehole Below

Water Table which equals H.
all Calculations.

LB value Used for

LA: Total Length of Screen and/or Open Borehole.

slug2.tbl

G-1
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Drawdown (ft)

1.E-002
0.

ALCOA SLUG TEST-WELL 4
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Drawdown (ft)

1.E-002
0

ALCOA SLUG TEST-WELL 6
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Drawdown (ft)

0.1

1.E-002
0

ALCOA SLUG TEST-WELL 12
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yO = 0.2449 ft

lIIlIlllllJllllll

lllllllllllllllllllllllllllllll
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Drawdown (ft)

1.E-002

i1.E-003
0

ALCOA.SLUG TEST-WELL 14
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Drawdown (ft)

10. JI?IIIIIIIJIT]IIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIL

|~ K = 3.9073E-004 ft/min _
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1. —
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Drawdown (ft)
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Elapsed Time
(Minutes)

0.00
.25
.50
.75

1.00

1.25

1.50

2.00

2.50

3.00

4.00

6.00

10.00
20.00
30.00
50.00
70.00
130.00
345.00
408.00

ALCOA (DAVENPORT, IOWA) SLUG TEST DATA

WELL GM-4

Depth to Water

(Feet)

G-8

16.09
16.30
16.27
16.26
16.25
16.24
16.23
16.22
16.215
l6.21
16.205
16.20
16.19
16.17
16.17
16.165
16.16
16.15
16.11
16.105

Residual Head
(Feet)

.00
.21
.18
.17
.16
.15
.14
.13
.125
.12
.115
.11
.10
.08
.08
.075
.07
.06
.02
.015



ALCOA (DAVENPORT, IOWA) SLUG TEST DATA

WELL GM-6
Elapsed Time - Depth to Water Residual Head
(Minutes) _ (Feet) (Feet)
0.00 17.92 .00
0.50 18.20 .28
0.75 18.15 .23
1.00 18.12 .20
1.25 18.10 .18
1.50 18.08 .16
1.75 18.05 .13
2.00° 18.045 .125
2.50 18.03 .11
3.00 18.02 .10
3.50 18.005 . 085
4.00 18.00 .08
5.00 17.99 .07
6.00 ' 17.98 ' .06
8.00 17.97 : .05
10.00 17.96 .04
20.00 17.945 , .025
-30.00 17.93 .01
95.00 17.92 .00



ALCOA (DAVEMPORT, IOWA) SLUG TEST DATA

WELL GM-12
Elapsed Time Depth to Water Residual Head
(Minutes) (Feet) (Feet)
0.00 14.50 .00
0.50 14.80 .30
0.833 14.75 .25
1.00 14.73 .23
1.25 14.71 .21
1.50 14.70 .20
1.75 14.685 .185
2.00 : 14.670 .170
2.50 14.655 .155
3.00 14.64 .140
3.50 14.63 .130
4.00 14.62 .120
4.50 14.61 .110
5.00 14.60 .100
6.00 14.59 .090
7.00 14.58 .080
8.00 14.57 .070
-10.00 14.56 .060
15.00 14.545 . 045
20.00 14.530 .030
30.00 14.525 .025

G-10



ALCOA (DAVENPORT, IOWA) SLUG TEST DATA

WELL GM-14
Elapsed Time Depth to Water Residual Head

(Minutes) (Feet) (Feet)
0.00 12.05 .00
0.833 12.60 .55
1.083 12.41 .36
1.33 12.30 .25
1.8 12.23 : .18
1.83 12.18 .13
2.08 12.15 .10
2.33 12.12 : .07
2.58 12.105 .055
2.83 12.08 .03
3.08 12.07 .02
3.33 12.065 .015
3.58 12.06 .01
4.58 12.055 .005%
6.83 12.05 .00

G-11



ALCOA (DAVENPORT, IOWA) SLUG TEST DATA

WELL GM-16
Elapsed Time Depth to Water Residual Head
(Minutes) (Feet) (Feet)
0.00 11.45 .00
0.50 12.73 1.28
0.75 12.61 1.16
1.00 . 12.56 1.11
1.25 12.49 | 1.04
1.50 ' 12.44 .99
1.75 12.40 .95
2.00 12.35 .90
2.25 12.30 _ .85
2.50 12.26 .81
2.75 12.22 .77
3.00 12.19 .74
3.25 12.165 .715
3.50 12.12 .67
4.00 12.06 .61
4.50 ' 12.005 .555
5.00 11.955 .505
- 5.50 11.91 .46
6.00 11.87 .42
6.50 11.825 .375
7.50 11.76 .31
8.50 11.71 .26
9.50 11.67 .22
10.50 11.63 .18
12.50 11.57 .12
14.50 11.54 .09
16.50 11.51 .06
18.50 11.495 .045

20.50 11.48 .03

G-12



Elapsed Time
(Minutes)

0.00
0.417
0.75
1.00
1.25
1.50
1.75
2.00
2.50
4.00
4.50
5.00
7.00
8.00

- 9.00
10.00
12.00
-14.00
16.00
20.00
35.00
50.00
234.00
313.00
348.00

ALCOA (DAVENPORT, IOWA) SLUG

WELL AS

Depth to Water
(Feet)

16.30
17.20
17.14
17.09
17.06
17.05
17.04
17.035
17.00
16.95
16.93
16.92
16.89
16.87
16.855
16.85
16.84
16.825
l6.81
l6.80
16.77
16.745
16.605
16.570
16.560

G-13

TEST DATA

Residual Head

(Feet)

.00
.90
.84
.79
.76
.75
.74
- .735
.700
.65
.63
.62
.59
.57
.555
.55
.54
.525
.51
.50
.47
. 445
.305
.27
.26



PLATE |.

GEOLOGIC CROSS SECTION OF THE BEDROCK
UNITS RECORDED BENEATH THE

ALCOA - DAVENPORT PLANT SITE.

Over-sized Document
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